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i is 0 or 1; R 3 is a C^alkylene chain optionally mono- or disubstituted independently with hydrogen, C 1a6 8lkyl, 
.ydroxy, C^alkoxy, fluoro, phenyl or substituted phenyl substituents; , 
v and R 6 are independently selected from the group consisting of hydrogen, C^alkyl, hydroxy, C^alkoxy or 
iDlogen; and 

I 2 and R 4 are as defined in the specification; and salts thereof are useful for treating benign prostatic 
.yporplasio. 
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ANTAGONISTS OF CMC ADRENERGIC RECEPTORS 



BACKGROUND OF THE INVENTION 

Benign prostatic hyperplasia (BPH) is a benign neoplasm found primarily in 
older males, see H. Lepor, Urologic Clinics of North America, 17, No.3, 651-659 
(1990). BPH clinical manifestations include bladder outlet obstruction resulting from 
enlargement of the prostate gland. The condition is most often treated by 
transurethral prostatectomy, see H. Lepor, et al, The Journal of Urology, 148 1467- 
1474(1992). 

The prostate has been demonstrated to be rich in cc-1 adrenergic receptors, 
see S. Raz, et al , British Journal of Urology, 45, 663-667 (1 973). It has been 
reported that BPH can be treated with an <x-1 adrenergic receptor blocker, which 
may act by relaxing the tension of prostate smooth muscle, thus relieving the 
symptoms of infravesical obstruction, see H. Lepor etal, supra at 1473. Recently 
the a-1 adrenergic receptor mRNA from human prostate has been analyzed and 
three subtypes have been identified: a-1B, a-1C and cc-1D, with a-1C comprising 
70% of the mRNA. This may account for the cardiovascular and central nervous 
system side effects caused by nondiscriminatory blockade of a-1 adrenergic 
receptor subtypes, see D.T. Price, et al, The Journal of Urology, 150, 545-551 
(1993), PCT Application WO 94/10989. a-1 adrenergic antagonists which bind 
selectively to the a-1C adrenergic receptor subtype preferentially over the a-1 B 
and a-1D subtypes have been claimed as useful in the treatment of BPH, see PCT 
Application WO 94/1 0989, supra. Testosterone 5a-reductase inhibitors such as 
ProscarTM (Merck) have been shown to be useful in the treatment of a variety of 
androgen responsive diseases such as BPH and prostate cancer, see Frye etal, 
US Patent 5,302,589, PCT Application WO 94/10989. supra. Additionally, a-1 
adrenergic receptor antagonists and dopamine D 2 antagonists in combination have 
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been shown to be useful as an antipsychotic treatment, see Hrib, et al, J. Med. 
Chem., 37,2308-2314(1994). 

crt-adrenergic antagonists have also been shown to differentially control 
serotonin release in the hippocampus and striatum, see Rouquier, et at, Eur. J. 
5 Pharmacol., 261(1-2), 59-64 (1994), have an effect on susceptibility to malignant 
arrhythmias, see Billman, J.CardiovascPharmacol., 24(3;, 394-402 (1994), to 
possess dopamine receptor agonist activity and 5-HT receptor antagonist activity, 
see PCT patent application WO 9305035, to effect hyperthermia and hypergiycemia, 
see Nonogaki K, et al, Bur. J. Pharmacol,262( /-2/.177-180 (1994). to have a role in 

10 treatment of obstructive detrusor instability, see C.R.Chapple, ef al Brit. J. of 

Urology, 73, 117-123 (1994), and to have hemodynamic effects in cirrhotic patients 
with portal hypertension, see Albillos A, et al, Hepatology, 20(3): 61 1-617 (1994). 

cc1 -adrenergic agonists have been shown to precondition rabbit ischemic 
myocardium independent of adenosine by direct activation of protein kinase, see 

15 Tsuchida, etal, Circ. Res., 75(3): 576-585 (1994). 

Compounds which modulate ct1 -adrenergic subtype response have 
additionally been implicated as useful for treatment of conditions such as 
hypertension, see US Patent 4,440,769, ischemic heart disease, and psychoses, 
see Japanese Patent JP 03264579, congestive heart failure, see PCT application 

20 WO 92/00741 , cerebral angiopathy, see Japanese Patent JP03264579, 

sympathetically maintained pain in peripheral tissues, see PCT application WO 
92/14453 and 91/2806; allergies, hypolipemia, peripheral vascular disorders and 
glaucoma, see French Patent FR 2574401, thrombosis and asthma, see European 
Patent 62596, dysuria and pollakiuria, see Japanese Patent 03090027, bronchial 

25 spasms, hemorrhoids and nasal congestion, see South African Patent ZA 8502785. 
Furthermore, a1 -adrenergic subtypes have been shown to have a role in 
mediating adrenergic vasoconstriction in kidney of two kidney, one-clip Goldblatt and 
deoxycorticosterone acetate-salt hypertensive rats, see Sattar, et al, J. Cardiovasc. 
Pharmacol. 24(3), 420-428 (1994), to have analgesic potency after systemic 

30 administration in amphibians, see Brenner, etal, J. Pharmacol. Exp. Ther. 9 270(2), 
540-545 (1994), to be involved in the effects of hippocampal vasopressinergic 
treatment on retrieval and releaming, see Metzger, etal, Behav. Neural. Biol, 62(2), 
90-99 (1994), to have a role in sleep-wakefulness and body temperature regulation 
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Brain Res. Bull., 35(2), 171-177 (1994), to be involved with cardiac myocytes 
following coronary artery constriction in rats, see Cheng, et ah Cardiovasc. Res., 
28(7). 1070-1082 (1994), to mediate biochemical, molecular, and morphologic 
features of cultured myocardial cell hypertrophy, see J. Biol. Chem., 268, 15374 
(1993), to be involved with phasic and tonic vasoconstrictor responses, see Wong 
P.C., et a/, Eur. J. Pharmacol;.262(1-2):iBS>-\8B (1994), to have a role in human liver 
during intraabdominal sepsis, see Hwang T, etal, Hepatology,20(3y. 638-642 (1994), 
to modulate phosphatidylinositol cycle in cultured rat cardiomyocytes, see Van 
Heugten H, etal. J. Mol. Cell Cardiol. 26(fl):1 081-1 093 (1994), and to be 'involved in 
glucose release and thus diabetes, see Capusso. A., et al. Gen. Comp. Endocrinol., 
95(3). 457-463 (1994). 

Compounds of the present invention inhibit the a- 1c adrenergic receptor 
subtype and are therefore useful in the treatment of BPH and other obstructive 
conditions in which urination is difficult or strained. 



Quinazoline compounds useful as antagonists of oc-1C adrenoceptor of the 
following formula (I): 



SUMMARY OF THE INVENTION 



(I) 
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wherein: 

R 1 is selected from the group consisting of hydrogen, Ci-ealkyI, Qi. 
6 cycIoaIkyl, hydroxy, Ci-ealkoxy, -COO(Ci.6alM) v ha,0 9 en ' phenyl, phenylcarbonyl. 
substituted phenyl, pyridinyl, pyrimidinyl or pyrrolyl; 
5 n is an integer selected from the group consisting of 0 or 1 ; 

R 3 is a Ci-ealkylene chain optionally mono- or (^substituted independently 
with hydrogen, Ci-ealkyl, hydroxy, Ci-ealkoxy, fluoro, phenyl or substituted phenyl 
substituents; 

R 5 and R 6 are independently selected from the group consisting of hydrogen, 
10 Ci-ealkyl, hydroxy, Ci-ealkoxy or halogen; 

R 2 and R 4 are selected from a variety of substituents. 
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DETAILED DESCRIPTION OF THE INVENTION 

This invention relates to novel CMC adrenoceptor binding compounds of the 
5 following formula (I): 

(I) 



R 1 




R 6 



10 wherein: 

R 1 is selected from the group consisting of hydrogen, Ci^alkyl. Ci. 
6cycloalkyl, hydroxy, Ci^alkoxy, -COO(Ci.6alkyl), halogen, phenyl, phenylcarbonyl, 
substituted phenyl, pyridinyl, pyrimidinyl or pyrrolyl; 

R 2 is selected from the group consisting of 
15 v 

(a) NH. (b) 




Jl. , 
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(U) 





(w) 
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wherein: 

R 7 . R 8 and R 9 are selected from hydrogen, Ci^alkyl, phenyl or 
benzyl; 

m is an integer selected from the group consisting of 0. 1, 2, 3, 4, 5 
5 or 6; 

n is an integer selected from the group consisting of 0 or 1 ; 
R 3 is a Ci-ealkylene chain optionally mono- or disubstituted independently 
with hydrogen, d-ealkyl. hydroxy, d-ealkoxy, fluoro, phenyl or substituted phenyl 
10 substituents; 

R 4 is selected from the group consisting of hydrogen, amino; mono- or di(d- 
6 alkyl)amino, phenyl, substituted phenyl, phenyloxy, (substituted phenyl)oxy, 
pyrrolyl, pyrrolyl mono- or disubstituted independently with Chalky! -Ci 
6alkylCOO(Ci. 4 alkyl) or d-ealkylcarbamyld-ealkyl substituents. d'. 
salkylcarbonylamino, 5 or 6 membered saturated heterocycle, (5 or 6 membered 
saturated heterocycle)carbonylamino. substituted 5 or 6 membered saturated 
heterocycle. (substituted 5 or 6 membered saturated heterocycleJd-ealkenyl 
(substituted 5 or 6 membered saturated heterocycle)carbonyl. (substituted 5 or 6 
membered saturated heterocyclejd-ealkylcarbonyl, quinoline, 9 or 10 membered 
hsterobicycle which is partially aromatic, substituted 9 or 10 membered 
heterobicycle which is partially aromatic or (substituted 9 or 10 numbered 
heterobicycle which is partially aromatic)carbonyl; 

R5 and R6are independently selected from the group consisting of hydrogen 
Ci^alkyl, hydroxy, d-ealkoxy or halogen; 

substituted phenyl in more detail is phenyl mono-, di- or tri-substituted 
ndependently with d-ealkyl, d-ealkenyl, halo, nitro. amino, hydroxy, oxo. carboxy 
d-ea Jkyl substituted with hydroxy. d-ealkoxy, d-ealkenyloxy, d-ealkenyloxyC,. 
ealkyl. d-ealkylcarbonyl, C^alkoxycarbonyl. d-ealkoxycarbonylamino d 
ealkoxycarbonylC^alkoxy. biphenylcarbonylC^alkoxy. napthylcarbonyld-ealkoxy 
Ct^alkoxycarbonyiC^alkyl. Ci^alkoxycarbonylC^alkylcarbonylamino 
am.nosulfonyl. sulfonylamino. d-ealkylsulfonylamino, C^alkylcarbonylamino d 
ealkylammosulfonyl. d-ealkylaminocarbonyl, aminod-ealkylaminosulfonyl 
am.nosulfonyld-ealkylaminosulfonyl, Ci. 6 alkylsulfonylaminod. 6 alkyl, d ' 



20 



25 



30 
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d^i^^ min0C, • 6a '' <yl^ ' min0SUl ' 0ny, • ^cloalkylaminosKlfony,. mono- or 
d.(C,^lky,)am,no, mono or di(C,^n<yl)amlno S ulfonyl. mono- or dl(C, 
aaltyJaminocarbonyC^lkoxy. heteroarylaminosulfonyl 

t^ZT"™^ ^^^C.^kylaminosu fonyl. c, 
ea^ca*onylam,noC 1< a»<y l an,ino SU »onyl. donated C^lkyi, : 
6aU t y l car b ony I am h oC, < a lky ,a mi „o su „o ry ,. (luoMnated^al^ate - 
"-onnaiadC^sulfonylaminoC^kyiaminos^ony, c, * y,SU " ona,e ' 

sa»qrf (C,.«alkyO ammosu Itonyl. C^alkylcarbonylsullonylaminoC,. 
ddO 2!' ^ r amin ° Cart>0nyC ' <al W^^ammosu^ony, 
6 ^ aroi "~ art »"V'C, < a lky u m i„o SU l,o n y,. (C^aminocaL^HC 

Mophenylcarbonylamino.phenyiC^alkylaminosullony, ° ni " C, - 6alkox >'' 



GI2019 



-13- 



10 



15 



heterocycle)carbonyl, (substituted 5, 6 or 7 membered saturated 
heterocycle)sulfonyl, (substituted 5, 6 or 7 membered saturated 
heterocycle)aminosuffonyl, heteroaryl, heteroarylaminosulfonyl, substituted 
heteroaryl, (substituted heteroaryl)amino sulfonyl, carbamyl, carbamylamino. 
carbamylCi^alkylamino. carbamylCi^alkylaminosulfonyl, 
(carbamyl)(phenyl)methyleneaminosulfonyl, 
(carbamyl)(ben2yl)methyIeneaminosuifonyl, (carbamyl)(Ci- 
6alkyl)methyleneaminosulfonyl,carbamylCi^alkyl(Ci^alkyl)aminosulfonyl, 
carbamylCi-aalkylaminosulfonyl, carbamylaminoCi^alkylaminosulfonyl, carbamyl(5, 
6 or 7 membered saturated heterocycle), azaindolylCi^alkylaminosulfonyl, cyano or 
carboxyCi-ealkoxy substituents; 

5. 6 or 7 membered saturated heterocycle in more detail is a 5, 6 or 7 
membered saturated heterocycle interrupted by 1, 2, 3, or 4 N or O heteroatoms, 
with the proviso that any two O atoms are not bonded to each other; 

substituted 5. 6 or 7 membered saturated heterocycle in more detail is a 5, 6 
or 7 membered saturated heterocycle mono-, di-, or trisubstituted independently with 
hydroxy, oxo. C^alkyl, Ci^alkoxy, carbamyl, acetyl, amino, C^alkylsulfonyl, 
-COO(Ci -4alkyl), benzyl or Ci-uaikylcarbonyi substituents; 

9 or 10 membered heterobicycle which is partially aromatic in more detail is a 
20 heterobicycle interrupted by 1 , 2. 3, or 4 N heteroatoms, 

substituted 9 or 10 membered heterobicycle which is partially aromatic in 
more detail is a 9 or 10 membered heterobicycle mono-, di-, or trisubstituted 
independently with hydroxy, oxo. C^alkyl, C^alkoxy or amino substituents- 

heteroaryl in more detail is a 5, 6 or 7 membered aromatic ring optionally 
interrupted by 1 . 2, 3 or 4 N, S. or O heteroatoms. with the proviso that any two O or 
S atoms are not bonded to each other; 

substituted heteroaryl in more detail is a 9 or 10 membered heterobicycle 
mono-, di-. or trisubstituted independently with hydroxy, oxo. C^alkyl, C^alkoxy or 
ammo substituents; 

or a pharmaceutical^ acceptable acid-addition or base-addition salt thereof. 
Particular groups of compounds of the formula (I) are the following: 



!5 
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1 . R 4 is phenyl disubstituted with methoxy and aminosulfonyl. 

2. R 4 is (3-aminosulfonyl-4-methoxy)phenyl. 



5 3. R2 is 



R 7 



10 



R2is 




R1 is phenyl or phenyl mono-substituted with fluoro; 
R2is 

R 8 

' n — I 



or 




15 



20 



R 7 is hydrogen; 

R 8 and R 9 are hydrogen or methyl; 
nisi; 

R 3 is ethylene; 

R 4 is phenyl disubstituted with methoxy and aminosulfonyl. 
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6. R 1 is phenyl mono or disubstituted with fluorine. 

Suitable pharmaceutically acceptable salts of the compounds of formula (I) 
include acid addition salts formed with acids, e.g. hydrochlorides, hydrobromides 
5 sulfates, alkyl- or arylsulfonates. phosphates, acetates, citrates, succinates, lactates 
tartrates, fumarates. and maleates; and base salts such as alkali metal salts e.g. 
sodium salts. The solvates may. for example, be hydrates. 

Other salts which are not pharmaceutically acceptable may be useful in the 
preparation of compounds of formula (I) and these form a further aspect of the 
10 invention. 

It is to be understood that the present invention encompasses the individual 
enant,omers of the compounds represented by formula (I) above as well as wholly or 
partial* racemic mixtures thereof. The present invention also covers the individual 
enant.omers of the compounds represented by formula (I) above as mixtures with 
d.astereoisomers thereof in which one or more of the two stereocenters is inverted 



15 



20 



25 



30 



GENERAL CHEMISTRY PROCEDURES 

Compounds of general formula (I) may be prepared by methods known in 
the art of organic synthesis, as shown in part by the following processes and 
schemes. For any of these processes and schemes, it may be necessary and/or 
des.rable to protect sensitive or reactive groups . Protecting groups are employed 

accordtng to standard methods of organic synthesis (T.W.Green and P G M 
Wat,s (1 991 ) Prot9CtiPqOroi.psinOrnffnin^vnthp 5K. John Wiley & Sons) ' These 

ZZ S ^ rS T ed 3t 3 C ° nVeniem Sla9e ° f Synthesls usln 9 metn °<* known from 
he art. Thus, for example, amino groups may be protected by a group selected 

from aralkyl (e.g. benzyl,, acyl. or sulfonyl. e.g. allylsulfonyl, phthalimide. or tosyr 

subsequent removal of the protecting group being effected when desired by 

hydrolysis or hydrogenolysis as appropriate using standard conditions. Hydroxy! and 

carboxyl groups may be protected using any conventional hydroxy! or carboxyl 

protecfng group. Examples of suitable hydroxyl and carboxyl protecting groups 

Inc.ude groups se.ected from alkyl. e.g. methyl, tert-butyl, or methoxymethyl, aralkyl. 

e.g. benzyl, d.phenylmethyl, or triphenylmethyl, heterocyclic groups such as 
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tetrahydropyranyl, acyl. e.g. acetyl or benzoyl, and silyl groups such as trialkylsilyl, 
e.g. tert-butyldimethylsilyl. The hydroxyl protecting groups may be removed, by 
conventional techniques. Thus, for example, alkyl, silyl, acyl, and heterocyclic 
groups may be removed by hydrolysis under acidic or basic conditions. Aralkyl 
groups such as triphenylmethyl may similarly be removed by hydrolysis under acidic 
conditions. Aralkyl groups such as benzyl may be cleaved by hydrogenolysis In the 
presence of a Noble metal catalyst such as palladium-on-charcoal. Silyl groups may 
also conveniently be removed using a source of fluoride ions such as tetra-n- 
butylammonium fluoride. 

As used herein the symbols and conventions used in these processes, 
schemes and examples are consistent with those used in the contemporary scientific 
literature, for example, the Journal of the American Chemical Society. Unless 
otherwise noted, all starting materials were obtained from commercial suppliers and 
used without further purification. Specifically, the following abbreviations may be 
used in the examples and throughout the specification: g (grams); mg (milligrams); L 
(liters); mL (milliliters); psi (pounds per square inch); M (molar); mM (millimolar); i. v. 
(intravenous); Hz (Hertz); mol (moles); RT (room temperature); min (minutes); h 
(hours); m.p. (melting point); TLC (thin layer chromatography); MeOH (methanol); 
TFA (trifluoroacetic acid); THF (tetrahydrofuran); dimethylsulfoxide (DMSO); EtOAc 
(ethyl acetate); dichloromethane (DCM); dimethylformamide (DMF); 1, 1- 
carbonyldiimidazole (CDI); isobutylchloroformate (iBuCF); N-hydroxysuccinimide 
(HOSu); N-hydroxybenztriazole (HOBT); 1-(3-dimethylaminopropyl)-3- 
ethylcarbodiimide hydrochloride (EDC); bis(2-oxo-3-oxazolidinyl) phosphinic chloride 
(BOP); tert-butyloxycarbonyl (BOC); dicyclohexylcarbodiimide (DCC); 
benzyloxycarbonyl (Cbz). All references to ether are to diethyl ether. Unless 
otherwise indicated, all temperatures are expressed in o C (degrees Centigrade). All 
reactions conducted at room temperature unless otherwise noted. 

The 1 HNMR spectra were recorded on either a Varian VXR-300 or a Varian 
Unity-300 instrument. Chemical shifts are expressed in parts per million (ppm, 5 
units). Coupling constants are in units of hertz (Hz). Splitting patterns are 
designated as s, singlet; d. doublet; t, triplet; q. quartet; m, multiplet; b, broad. 

Low-resolution mass spectra (MS) were recorded on a JOEL JMS-AX505HA, 
JOEL SX-102 or a SCIEX-APIiii spectrometers. All mass spectra were taken in the 
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positive ion mode under electrospray ionization (ESI), chemical ionization (CI), 
electron impact (El) or by fast atom bombardment (FAB) methods. Infrared (IR) 
spectra were obtained on a Nicolet 510 FT-IR spectrometer using a 1-mm NaCI cell. 
Rotations were recorded on a Perkin-Elmer 241 polarimeter. Ali reactions were 
5 monitored by thin-layer chromatography on 0.25 mm E. Merck silica gel plates (60F- 
254), visualized with UV light, 7% ethanolic phosphomolybdic acid, p-anisldehyde 
solution or iodine. Flash column chromatography was performed on silica gel (230- 
400 mesh, Merck). 

Products were purified by preparative reversed phase high pressure liquid 

10 chromatography (RP-HPLC) using a Waters Model 3000 Delta Prep equipped with a 
Delta-pak radial compression cartridge (Cis. 300 A, 15^ 47 mm X 300 mm). Linear 
gradients were used in all cases and the flow rate was approximately 100 mL/minute 
(to = 5.0 min.). AH solvents contained 0.1% TFA. Analytical purity was assessed by 
RP-HPLC using a Waters 600E system equipped with a Waters 990 diode array 

15 spectrometer (X range 200-400 nM). The stationary phase was a Vydac Cis column 
(5ji, 4.6 mm X 250 mm). The flow rate was 1.0 to 1.5 ml/min. (to = 2.8 or 3.0 min.) 
and the solvent systems were as described above. Data reported as tr, retention 
time in minutes (% acetonitrile over time). 

PG represents a suitable protecting group, examples of which, and means for 

'0 the use and removal of which can be found in Protective Groups in Organic 

Synthesis, supra. LG represents a suitable leaving group, such as CI, Br, mesylate 
or tosylate. 
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For the following Schemes 1-3 and Processes A-B; R 1 , R2, R3 r4 ( p5 f r6 i 
R 7 . R 8 , m and n are defined as for formula (I) above. 

Scheme 1 




1) N»HSO, R' 

2) DMF 



R* — CN + 




Scheme.2 



R 2 H 2 + X— (R\ — R 4 
(2a) 



HR2— (R3) n R 4 

(2b) 



Wherein X is chlorine, bromine or iodine; 
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10 



According to Process A, certain compounds of formula (I) may be 
prepared by the reaction of a compound of formula (1a), prepared as seen in 
Scheme 1 , with a base of formula (2b), prepared as seen in Scheme 2: 



15 




(1a) 



HR2~(R\ — r« 

(2b) 




a) 



An excess of a second base such as potassium carbonate, triethylamine, 
sodium hydride or Hunig's base may be employed to drive the reaction to 
completion. The reactions may be run in a solvent like tetrahydrofuran. dioxane, 
ethanol or acetonitrile at elevated temperatures. Compounds of formula (I) may be 
converted to an appropriate salt form. 



■ 'in mil. , mi Mj tx 
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Process B 



According to Process B, certain compounds of formula (J) may be prepared by 
the reaction of a compound of formula (3a), prepared as seen in Scheme 3, with 
halogen of formula (2a): 




(2a) 




0) 



R 2 — (*\ 



(3a) 

Wherein X is chlorine, bromine or iodine. An excess of a second base such 
as potassium carbonate, triethylamine or Hunig's base may be added to drive the 
10 reaction to completion. When X is chlorine or bromine, then sodium iodide may be 
added to generate the iodide in situ. The reactions may be run in a solvent such as 
tetrahydrofuran, dioxane, ethanol or acetonitrile at elevated temperatures. These 
products may be converted to an appropriate salt form. 



15 



Pharmacology 



20 



The efficacy of compounds of the present invention can be evaluated and 
measured using pharmacological methods known in the art or as described in detail 
below based on similarly established methodologies. 
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1 HUMAN fiMB. tt-1C ANDoMD RECEPTO R BINDING ASSAYS 
REFERENCES: 

1. Cheng, Y.C. and Prusoff, W.H. Relationship between the inhibition constant 
(Ki) and the concentration of inhibitor which causes 50% inhibition of an 
enzymatic reaction. Biochem. Pharmacol. &:3099-3108 (1973). 

2. Lutz, M.W., Goetz, A.S., Morgan, P.H. and Rimele TJ. Statistical and 
graphical methods for analysis of radioligand binding experiments: 
Development of a RS/1 based tool palette. Proc. of BBN worldwide user 
meeting, p. 26 (1991). 

METHOD: 

Binding studies were performed in 96 well microtiter plates incubated at 25 
degrees C for 90 min. Incubations (222 ul) contained 0.5 ug of protein, in a 
buffer consisting of 25 mM PIPES, 150 mM NaCI, 5 mM MgCI 2 , 1 mM EDTA, 
pH 7.5 (assay buffer), approximately 75,000 cpm (70 pM) of [125I]I-HEAT, 
and displacing ligands or vehicle (3.0 % DMSO/25 mM HOAc in H2O, 0.3 
%/2.5 mM final concentration in assay) as appropriate. The reaction was 
terminated by rapid vacuum filtration through GF/B glass fiber filters, 
presoaked in 0.1% BSA for 30 min M using a Brandel cell harvester. The filters 
were washed with approximately 4 ml ice cold 25 mM Tris-HCL, pH = 7.4 
buffer. Retained radioactivity was determined by gamma counting in a LKB 
gamma counter. Nonspecific binding was determined in the presence of 100 
uM phentolamine and was usually <= 15% of total binding. 

MATERIALS: 
CELL CU LTU RE; 

Rat-1 fibroblast cells expressing adrenergic receptor subtype were developed 
at Glaxo. Dulbecco's Modified Eagles Medium (D-MEM), trypsin-EDTA, 
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penicillin/streptomycin, geneticln were purchased from Gibco (Grand Island, 
N.Y.). Fetal bovine serum was purchased from Hyclone (Logan, Utah). 

COMPOUNDS: 

Phentolamine, albumin, bovine fraction V, were purchased from Sigma (St. 
Louis, MO); 5-CH3-urapidil was purchased from Research Biochemicals 
Incorporated (Natick, MA) 

RADIOLIGAND: 

[125IJI-HEAT, specific activity 2200 Ci/mmol was purchased from New 
England Nuclear (Wilmington, DE). 

PROCEDURE: 

PREPARATION OF THF TFfiT COMPOt IND 

1. Dissolve compound in distilled water or dimethylsulfoxide according to 
solubility. 

2. When a solvent is used, estimate the solvent effects on binding. Use a 
concentration that does not affect binding. 

PREPARATION OF CELL MFMRRANjF 

1. Adherent rat-1 fibroblast cells expressing Alpha-1 adrenergic receptors 
were grown to 80-95% confluency in roller bottles, in D-MEM 
supplemented with 5% fetal bovine serum, penicillin/streptomycin (10 
unit/10 ug/ml) and geneticin (500 ug/ml). 

2. Cells were removed from flasks using trypsin/EDTA, washed in pbs, 
pelleted, washed and quick frozen on dry ice/EtOH. Cells were stored in • 
-80 degrees C until needed. 

•The following procedures were performed at 4 degrees C unless otherwise 
stated. 
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3. Frozen aliquots of cells were thawed at room temperature and suspended 
50 mM Tris-HCL, 250 mM sucrose buffer, pH = 7.4, containing: 1 ug/ml 
aprotinin, 17 ug/ml PMSF, 20 ug/ml bacitracin, 1 mM benzamidine, 10 
ug/ml leupeptin and 10 ug/ml pepstatin A. 

4. The cells were disrupted using a Tekmar tissuemizer, setting 5'for 30 
seconds, then homogenized in a dounce homogenizer by 10 strokes with a 
tight fitting pestle. 

5. The homogenate was centrifuged at 100,000 x g for 30 min. (Sorvall 
F28/36 rotor, 28,000 RPM). 

6. The resulting pellet was resuspended in centrifugation buffer (10 mM Tris- 
HCI, pH 7.4), homogenized and centrifuged as previously described. 

7. The pellets were collected, suspended in centrifugation buffer and protein 
concentration was determined by BIO-RAD. Bovine serum albumin was 
used as the standard. 

8. Aliquots were stored at -80 degrees C until assayed. Binding was stable for 
at least 6 months under these storage conditions. 

PERFORMING T HE EXPER I ME NT 

1. Binding studies were performed in 96 well microliter plate at 25 degrees C 
incubated for 90 min. 



2. Incubations (222 ul) contained 0.5 ug of protein, in a buffer consisting of 25 
mM PIPES, 150 mM NaCI, 10 mM MgCI 2 , 1 mM EDTA, pH 7.5 (assay 
buffer). 
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3. Approximately 75.000 cpm (70 pM) of [125IJI-HEAT, and displacing ligands 
or vehicle (3.0 % DMSO/25 mM HOAc in H20. 0.3 %/2.5 mM final 
concentration in assay) as appropriate. 

4. The reaction was terminated by rapid vacuum filtration through GF/B glass 
fiber filters, presoaked in 0.1% BSA for 30 min., using a Brandel cell 
harvester. 

5. The filters were washed with approximately 4 ml ice cold 25 mM Tris-HCL, 
pH = 7.4 buffer and punched into tubes. 

DATA COLLECTION AND ANALYSIS: 

COLLECTING THE nATA, 

Retained radioactivity (in filter) was determined by gamma scintillation 
counting as total binding. Specific binding is determined by subtracting the 
non-specific binding from the total binding and subsequently processed by 
RADLIG. 

CALCULATING Tt-^P PK | 

The IC50 represents the concentration of inhibitor giving 50% decrease of 
binding relative to control. Ki values were calculated by the method of Cheng 
and Prusoff. (1 ) The pKi is the -log of the Ki (inhibition constant). The Ki is 
also termed a compound's affinity for the receptor. 

1. Competition curves were fit to models of ligand binding to single and 
multiple receptor sites implemented in the RS/1 (BNN Software Products, 
Cambridge MA, version 4.2) statistical analysis program called RADLIG. (2) 

2. A partial F-test was used to discriminate between one and two site models. 

3. The Ki is calculated from the fit of the curve to a single receptor site if the 
• Hill coefficient (N) is not statistically different from unity (constrained 
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model) If the Hill coefficient is greater than unity, the Ki is calculated from 
the f.t of the curve to the unconstrained model. If the Hill coefficient is less 
than unrty and a multiple receptor site model is a significantly better fit the 
K. is calculated from the fit of the curve to a multiple receptor site and ' 
multiple Kis are calculated. 

Table 1; Rpimiyp Functional Raptor R.nrt.n ? ^ m 

Example 

Number Human cc-1B Human a-1C Human a-1D 

1 + 

2 ~ 

3 + 

4 + 

5 + 

6 + 

7 +■ 

8 + 

9 -h 

10 + 

11 + 

12 + 

13 +4 

14 + 

15 ++ 

16 ++ 
17 
18 
19 
20 
21 
22 



+ 
+ 



+ f 
+ + 

+ 



+ 
+ 
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96 + + + 

97 + ++ + 



2. TISSUE ASSAYS 

5 

A. CANINE URETHRAL-PROSTATE PRESSURE 
PURPOSE: 

1 0 To evaluate the ability of compounds to affect urethral-prostate pressure 

(contractility) while assessing their cardiovascular effects simultaneously. 

METHOD: 

1 5 Using hypogastric nerve stimulation (NS) and the cc-1 agonist phenylephrine 

(or other receptor agonists, as appropriate) the responses of urethral 
pressures and systemic blood pressure are recorded. The tests compounds 
are then given in a log dose infusion. The inhibition of the NS response within 
the prostate as well as the systemic phenylephrine response on blood 

20 pressure is measured to assess the uro-selectivity of the compound in the 

anesthetized dog. 

INTERPRETATION: 

25 Interesting compounds are those that express uro-selectivity with a ratio of 

>1 00 for the urethral pressure vs diastolic blood pressure comparisons 
(BP/US). 



30 



DETAILED DESCRIPTION: 
MATERIALS: 



SPECIES: 
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Male mongrel dogs (1 0-20 kg) 
ANESTHESIA: 

5 

1 . Nembutal (pentobarbital sodium) 50 mg/ml, Abbott Laboratories. 

2. Barbital (sodium salt) No. B-0500, Sigma Chemicals. 
3 LABORATORY CHEMICALS AND SOLUTIONS 

Phenylephrine Hydrochloride Injection (1%), Schein. 

Compound Vehicle Solution 
3 0.05N HCL in distilled water. 

Bladder Perfusion Solution 

Sodium Chloride 0.9% (L8000), Kendall McGraw Labs. 

3 IV Flush Solution 

Isotonic Saline (Cat B3158-1), Baxter Health Care. 

Heparin Sodium 

1000 u/ml, Elkins Sinn Inc. 

GENERAL LABORATORY EQUIPMENT: 

Urethral Catheter Size 8 Fr x 16" HRI 8890 70081 1, Sovereign. 

) Harvard Ventilator Model 613, Harvard Apparatus. 

IL 1306 Blood Gas Analyzer, Instrumentation Laboratories. 



10 
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Surgistat Model B Electro cautery. ValleyLabs. 1 1 

Model K20 Heating pad, Baxter Health Care. 
Grass Stimulator Model S88E 
Harvard Dastre Electrode # 50-6873 
RECORDING EQUIPMENT: 

Gould 3800S Physiograph 
Micron Model MP15D Transducer 

15 Modular Instruments Inc. On-line data acquisition system 

PROCEDURE: 

PREPARATION OF THE TEST COMPOUND: 

20 {■ 

1 . Dissolve compound in a 0.05N HCL (50 ml of 1 N of HCL in 1 L of 
distilled water). 

2. Depending on drug solubility addition of heat may be necessary (temp 
25 as high as 60° C). . 

3. All doses are to be given on a ug/kg (salt) dose. 

PREPARATION OF ALPHA AGONIST: V f, i 

30 ' t I 

1 . Phenylephrine 1 % solution (10mg/ml) t 1 ml to 250 ml of isotonic saline % 
(40 ug/ml), bolus dose 10 ug/kg (salt). i 
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PREPARATION OF THE ANESTHETIZED DOG: 

1 . Animals are given a combination of Na-pentobarbital (1 5 mg/kg) and 
Na-barbital (300 mg/kg) IV. intubated with a cuffed endotracheal tube 
and placed on a ventilator (Harvard Apparatus, model 61 3, South 
Natick, MA with room air.) 

2. Ventilation parameters are adjusted to maintain normal arterial blood 
gases. Standard settings are 12-24 respirations per minute and tidal 
volumes of 12-15 ml per kg. 

3. A continuous infusion of pentobarbital is maintained throughout the 
duration of the experiment (3 mg/kg/hr). 

4. Rectal temperature is monitored and maintained at 37-39© c with 
heating pad. 



5. The femoral artery and vein are cannulated for blood pressure 
monitoring and infusion of drugs are anesthesia. The cephalic veil 
which is used for initial anesthesia induction is now used for the 
phenylephrine IV bolus injection. 

ATTACHING THE ELECTRODE AND INSERTING THE CATHETER 

1 . A midline laparotomy is used to open the abdomen, and the 
hypogastric nerves are isolated from surrounding tissue and sectioned 
approximately 1 cm distal to the inferior mesenteric ganglion. 

2. A bipolar electrode is then attached to the distal end of the ligated 
nerve. Using the same incision the bladder, prostate and the urethra ^ 
are identified. The bladder is incised in the dome and two catheters 
are inserted through the bladder. One catheter is used for urine 
drainage and the other inserted antegrade into the prostatic urethra. 



One suture is tied around the urethra distal to the prostate and another 
ligature secured proximally, around the bladder neck without occluding 
the ureters. A third suture is placed around both catheters at the * 
bladder dome to stabilize preparation and allow urine to be collected 
externally. 

3. The baseline pressure within the prostate is then adjusted to a level of ; 
15 to 20 mmHg by addition of normal saline into the catheter. All j 
incisions are then closed. The effects of either nerve stimulation (NS) ; 
or IV phenylephrine can be evaluated. 

PERFORMING THE EXPERIMENT: 

1 . After a control period of at least 30 minutes and establishment of stable 
baselines of urethral and blood pressure are observed, the control 
responses to NS or phenylephrine bolus are recorded. 

2. A hypogastric nerve stimulation of 16 Hertz, 10 Volts. 10 msec pulse 
width and 10 sec train duration are given and changes in urethral 
pressures are recorded. 

3. At a time point 5 minutes post NS a phenylephrine bolus (1 0 ug/kg) is 
given into the cephalic vein and changes in blood pressure are 
recorded. At least two NS and phenylephrine injections are performed 
and evaluated for their consistency, the second consistent stimulation 
is picked for the baseline value response. 

'•\ ■. 

4. The test compound is then administered in a cumulative log dose 
infusion in the femoral vein (0.1 ml/kg/min) over 5 min. Doses of r : : 
antagonist and dual stimulations are alternated at 10 and 15-min t 
intervals until the highest dose of the antagonist is administered. ■ 
usually 0.3-1.0 mg/kg. The effect of the antagonist on both the 
baseline systemic and urethral pressures as well as the % inhibition of 
the NS and phenylephrine responses is recorded. % 
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DATA COLLECTION AND ANALYSIS: 

The data is collected in three forms, raw data sheets, polygraph recording 
paper and on-line data acquisition system files. The pressure determinations! 
are made from the graphics mode created from the Modular Instruments 
computer system. This method allows more precise measurements to be 
made because of the faster sampling times of the pressure curves. The data 
is then transferred to RS1 tables and graphs. The determination of the 
urethral and blood pressure values are calculated from a RS1 program for 
best curve fitting. From these curves the following measures are calculated: 

UP ED50 (ug/kg): The dose of the test compound (salt) which produces 50% 
inhibition of the NS (nerve stimulation) response on urethral pressure. 

BP ED50 (ug/kg): The dose of the test compound (salt) which produces 50% 
inhibition of the agonist response on diastolic blood pressure. 

BP/UP: The ratio of the BP ED50 to the UP ED50. 

DBP-ED25 (ug/kg): The doso of the test compound (salt) which produces 
25% inhibition of the agonist response on diastolic blood pressure. 

UP-ED80 (ug/kg): The dose of the test compound (salt) which produces 80% 
inhibition of the NS (serve stimulation) response on urethral pressure. 

%I-DBP: The percent inhibition of the diastolic blood pressure at the dose • 
producing 80% inhibition of urethral pressure. ■ 

%Dec BP: The percent decrease of diastolic blood pressure at the dose 
producing 80% inhibition of the urethral pressure. ^ ;i 
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ED20BP (ug/kg): The dose of the test compound (salt) that decreases the 
diastolic blood pressure 20 mmHg from the baseline value. 



While it is possible that, for use in therapy, a compound of the invention 
may be administered as the raw chemical it is possible to present the active 
ingredient as a pharmaceutical formulation. The invention thus further provides a 
pharmaceutical formulation comprising a compound of formula (I) or a 
physiologically acceptable salt or solvate thereof together with one or more 
pharmaceutically acceptable carriers or excipients. The carrier(s) or excipient(s) 
must be acceptable in the sense of being compatable with the other ingredients 
of the formulation and not deleterious to the recipient thereof. According to 
another aspect of the invention, there is provided a process for the preparation of 
a pharmaceutical formulation comprising admixing a compound of formula (I) or a 
pharmaceutically acceptable salt or solvate thereof with one of more 
pharmaceutically acceptable carriers or excipients. 

Compounds of formula (I) and physiologically acceptable salts and 
solvates thereof may be formulated for administration by any route, and the 
appropriate route will depend on the disease being treated. Suitable 
pharmaceutical formulations include those for oral, rectal, nasal, topical (including 
buccal and sublingual), vaginal or parental (including intramuscular, sub- 
cutaneous, intravenous, and directly into the affected tissue) administration or in 
a form suitable for administration by inhalation or insufflation. The formulations 
may, where appropriate, be conveniently presented in discrete dosage,units and 
may be prepared by any of the methods well known in the art of pharmacy. All 
methods include the step of bringing into association the active compound with 
liquid carriers or finely divided solid carriers or both and then, if necessary, 
shaping the product into the desired formulation. 

Pharmaceutical formulations suitable for oral administration may 
conveniently be presented as discrete units such as capsules, cachets, or tablets 
each containing a predetermined amount of the active ingredient; as a powder or' 
granules; as a solution, a suspension or as an emulsion. The active ingredient 
may also be presented as a bolus, electuary, or paste. Tablets and capsules for 
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oral administration may contain conventional xcipients such as binding agents, 
fillers, lubricants, disintegrants, or wetting agents. The tablets may be coated 
according to methods well known in the art. Timed release formulations which 
are known in the art may also be suitable. Oral liquid preparations may be in the 
form of, for example, aqueous or oily suspensions, solutions, emulsions, syrups, 
or elixirs, or may be presented as a dry product for constitution with water or 
other suitable vehicle before use. Such liquid preparations may contain 
conventional additives such as suspending agents, non-aqueous vehicles (which 
may include edible oils), or preservatives. 

The compounds according to the invention may also be formulated for 
parental administration (e.g. by injection, for example bolus injection or. 
continuous infusion) and may be presented in unit dose form in ampules, pre- 
filled syringes, small volume infusion or in muti-dose containers with an added 
preservative- The compositions may take such forms as suspensions, solutions, 
or emulsions in oily or aqueous vehicles, and may contain formulatory agents 
such as suspending, stabilizing, and/or dispersing agents. Alternatively, the 
active ingredient may be in powder form, obtained by asceptic isolation of sterile 
solid or by lyophilization from solution, for constitution with a suitable vehicle, e.g. 
sterile, pyrogen free water, before use. 

For topical administration to the epidermis the compounds according to 
the invention may be formulated as ointments, creams or lotions, or as a 
transdermal patch. Ointments and creams may, for example, be formulated with 
an aqueous or oily base with the addition of suitable thickening and/or gelling 
agents. Lotions may be formulated with an aqueous or oily base and will in 
general also contain one or more emulsifying agents, stabilizing agents, 
suspending agents, thickening agents, or coloring agents. Formulations suitable 
for topical administration in the mouth include lozenges comprising active 
ingredient in a flavored base, usually sucrose and acacia or tragacahth; pastilles 
comprising the active ingredient in an inert base such as gelatin and glycerin or 
sucrose and acacia; and mouth washes comprising the active ingredient in a 
suitable liquid carrier. For topical administration to the eye, the compounds " 
according to the invention may be made up in a solution or suspension in a 
suitable sterile aqueous or non-aqueous vehicle. Additives such as buffers (e.g. 
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sodium metabisulphite or disodium edeate) and thickening agents, such as 
hypromellose may also be included. 

Pharmaceutical formulations suitable for rectal administration wherein 
the carrier is a solid are possibly presented as unit dose suppositories. Suitable 
carriers include cocoa butter and other materials commonly used in the art. and 
the suppositories may be conveniently formed by admixture of the active 
compound with the softened or melted carrier(s) followed by chilling and shaping 
in moulds. 

Formulations suitable for vaginal administration may be presented as 
pessaries, tampons, creams, gels, pastes, foams, or sprays containing in addition 
to the active ingredient such carriers as are known in the art to be appropriate. 

For intra-nasal administration the compounds of the invention may be 
used as a liquid spray or dispersible powder or in the form of drops. Drops may 
be formulated with an aqueous or non-aqueous base also comprising one or 
more dispersing agents, solubilizing agents, or suspending agents. Liquid sprays 
are conveniently delivered from pressurized packs. 

For administration by inhalation the compounds according to the 
invention are conveniently delivered from an insufflator, nebulizer or a 
pressurized pack or other convenient means of delivering the aerosol spray. 
20 Pressurized packs may comprise a suitable propellant such as 

dichlorodifluoromethane. trichlorofluoromethane, dichlorotetrafluoroethane 
carbon dioxide or other suitable gas. In the case of a pressurized aerosol the 
dosage unit may be determined by providing a valve to deliver a metered 
amount. 

Alternatively, for administration by inhalation or insufflation, the 
compounds according to the invention may take the form of a dry powder 
composition, for example a powder mix of the compound and a suitable powder 
base such as lactose or starch. The powder composition may be presented in 
unrt dosage form in. for example, capsules or cartridges or e.g. gelatin of blister V 
packs from which the powder may be administered with the aid of an inhalator or 
insufflator. 

When desired the above described formulations adapted to give 
sustained release of the active ingredient may be employed. 



25 
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The compounds and pharmaceutical compositions of th invention may 
also be used in combination with other therapeutic agents, for example 
antiinfective agents such as bactericidal or fungicidal agents, antiinflammatory 
agents or anticancer agents. In particular testosterone 5a-reductase inhibitors or 
5 dopamine D2 antagonists in combination with compounds and pharmaceutical 
compositions of the present invention may be used. 

The combinations referred to above may conveniently be presented for 
use in the form of a pharmaceutical formulation and thus pharmaceutical 
formulations comprising a combination as defined above together with a 

1 0 pharmaceutical^ acceptable carrier thereof comprise a further aspect of the 

invention. The individual components of such combinations may be administered 
either sequentially or simultaneously in separate or combined pharmaceutical ; 
formulations. Appropriate doses of known therapeutic agents will be readily , 
appreciated by those skilled in the art. 

15 The amount of a compound of the invention required for use in 

treatment will of course vary not only with the particular compound selected but 
also with the route of administration, the nature of the condition being treated and 
the age and condition of the patient and will be ultimately at the discretion of the 
attendant physician. In general, however, a suitable dose will be in the range of 

20 from about 0.1 to 300 mg/kg of bodyweight per day, particularly from about 1 to 
100 mg/kg of bodyweight pnr day. An appropriate dosage unit involved in oral 
administration may generally contain from about 1 to 250 mg, particularly from 
about 25 to 250 mg, of a compound of formula (I). The dosage employed for the 
topical administration will, of course, depend on the size of the area being 

25 treated. For the eyes each dose will be typically in the range of from 10 to 100 
mg of the compound of formula (I). 

For use in the treatment of <x-1C related disorders, in particular benign 
prostatic hyperplasia, the compounds of the invention can be administered by ; 
any of the aforementioned routes, particularly by the oral route or by injection; 

30 The daily dosage for a 70 kg mammal will be in the range of about 5 mg to 5 g of 
a compound of formula (I). 
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EXAMPLES 

The following examples illustrate aspects of this invention but should not be 
construed as limitations thereto. 

Intermediate 1 

4-M ,41Diazepan-1 -vl-2-Dhenvl-auinazonna 

A solution of 4-chloro-2-phenyl-quinazoline (5.00 g, 20.77 mmol) in 
tetrahydrofuran (100 ml) is added to a solution of homopiperazine (10.40 g, 103.87 
mmol) in tetrahydrofuran (108 ml) and the solution is heated at reflux for 17 h. The 
solution is concentrated, saturated sodium carbonate is added, and the mixture is 
extracted with ethyl acetate. The combined organic layers are dried with ; 
magnesium sulfate and concentrated. The residue is purified by silica gel 
chromatography using methanolrethyl acetate (1 :7) containing 1% ammonium 
hydroxide as eluant to give the title compound (6.21 g): 

1 H NMR (CDCI 3 ) 5 8.54-8.49 (m, 2H). 7.94-7.89 (m, 2H), 7.64 (dt, 1 H, J= 7, 1 Hz), 
7.49-7.40 (m, 3H), 7.32-7.27 (m, 1H), 4.06-4.02 (m, 4H), 3.19 (dt, 2H, J s 5, 3 Hz), 
2.93 (t, 2H, J= 6 Hz), 2.10-2.03 (m, 2H), 1.79 (s, 1H); 
FAB MS m/z found 305 (MH*). 

Intermediate 2 
1-(2-Phenvl-auina?olin.4.yl) . P i P eridin-4-vl.amin g > 
A. (1-Benzvl-piDeridin-4-vn-fg-DhPnyl.niii n a?olin.4.yl).fl m i n f > 

Synthesized in a manner similar to Intermediate 1 , using 4-Ch'loro-2-phenyi- 
quinazoline (5.00 g, 20.77 mmol) and 4-amino-1-benzyl-piperidine (7.91 g, 41.55 U 
mmol) to give (1-Benzyl-piperidin-4-yl)-(2-phenyl-quinazolin-4-yl).amlne (8.08 g): : 
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'H NMR (CDCI 3 ) 58.52 (dd, 2H. J= 8, 2 Hz), 7.90 (d, 1H, J= 8 Hz), 7.73-7 64 (m 
2H), 7.51-7.26 (m, 9H). 5.54 (d, 1H, J= 7 Hz), 4.46wJ.41 (m, 1H), 3.57 (s. 2H) 2 93 
(d, 2H, J= 12 Hz), 2.33-2.21 (m, 4H), 1.73-1.65 (m. 2H); 

FAB MS m/z found 395 (MH + ). 

B.(2-PhenYl-n»<lnazo(in-4-vn-nir>eridin^.vi. fl nr 1 i nft y 

Ammonium formate (6.46 g, 102.40 mmol) is added to a solution of (1-behzy|. 
piperidin-4-yl)-(2-phenyl-quinazolin-4.yl).amine (8.08 g, 20.48 mmol). prepared as in 
Part A, in methanol (102 ml) under argon. Then. 10% palladium on carbon (2.02 g 
25wt%) is added and the solution is heated at reflux for 20 h. The solution is purged 
w.th nitrogen, filtered through Celite®. and concentrated. The residue is purified by 
silica gel chromatography using methanol.ethyl acetate (3:2) containing 1% v ' 
ammonium hydroxide as eluant to give the title compound (5 73 g)- 
1 H NMR (CD3OD) 5 8.40-8.35 (m, 2H), 8.11 (dd. 1H. J= 8. 1 Hz), 7.78 (d. 1H J= 8 
Hz), 7.70 (dt. 1H, J= 7. 1 Hz). 7.48-7.38 (m, 4H). 4.52-4.44 (m. 1H), 3.11 (d 2H J= 
13 Hz). 2.75 (dt. 2H. J= 13. 2 Hz), 2.12 (dd, 2H, J= 12, 2), 1.61 (dq, 2H, J =12, 4 
Hz); 

FAB MS m/z found 305 (MH + ). 

Intermediate 3 

4-(3-Methvl-n?r>f>ra7in.l.vn.9.p| 1 Qnvl.n.iin ay nii n p 

Synthesized in a manner similar to Intermediate 1. using 4-Chloro-2-phenyl- 
quinazoline (5.00 g, 20.77 mmol) and 2-methyl-piperazine (10.40 g, 103.87 mmol) to 
give the title compound (6.15 g): 

1H NMR (CDCI3) 5 8.55-8.52 (m. 2H), 7.93 (d, 1H, J= 8 Hz), 7.81 (d. 1H J= 8 Hz) 
7.66 (dt. 1H. J= 7, 1Hz), 7.50-7.40 (m, 3H), 7.34 (dt. 1H. J= 7. 1 Hz) 4 31-4 23 (m 

2H), 3.25-3.12 (m,1H), 3.08-3.00 (m,3H), 2.84 (dd.1H.Jr: 13. 10 Hz) 184 (s 1W 
1.10 (d, 3H. J= 6.4 Hz); 1 V ?' 

FAB MS m/z found 305 (MH + ). 
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Intermediate 4 

Wf3-AjnfnfrPfrerMi^^ 

i Sodium iodide (1.08 g, 7.22 mmol) is added to 3-amino-piperidine 

^hydrochloride (1.25 g, 7.22 mmol) in 1,4-dioxane (36 ml). Then, N,N-di-/so- 
propylethyl amine (5.05 ml. 28.89 mmol) is added to the mixture. Finally. 5-(2- ' 
chloro-ethyl)-2-methoxy-ben 2 enesulfonamide (1.80 g. 7.22 mmol) is added to the 
mixture and it is heated at reflux for 14 h. The reaction is cooled and concentrated 
The residue is purified by silica gel chromatography using methanolrethyl acetate ' 
(3:2) containing 1% ammonium hydroxide as eluant to give the title compound 
(790.9 mg): ^ 

lH o wTi^ 3 ° D) 8 7 (d ' 1H ' J ' 2HZ) ' 7A? (dd ' 1H ' J ' * 2 H2 >. 7 .14 (d. 1H. J 
I lw ) ' (m> 1H) * 334 (S ' 3H) ' 3 - 13 ' 3 ' 07 < m ' 1H >« 2 - 93 '2.82 (m. 4H). 2.65- 

2.60 (m. 2H). 2.03-1.85 (m. 2H). 1.77-1.56 (m. 2H). 1.39-1.37 (m. 1HV 
FAB MS m/z found 314 (MH+). 

Intermediate 5 

5-f2'f^Amin().n 7P pnn-1-vn.ethvll.p.mp t h 0 ^. hft p r . nfts ,,| fnnam j(<fi 

Sodium iodide (1.31 g. 8.76 mmol) is added to 3-amino-azepine (1.00 g 8 76 
mmol. Oguchi. eta,. J. AppL Polym. Sci. 1984. 29. 4341.) in 1.4-dioxane (44 mi) ' 
Then, potassium carbonate (1.21 g. 8.76 mmol) is added to the mixture. Finally, 5- 
(2 : chloro-ethyl).2-m e thoxy.ben 2 enesulfonamide (2.19 g. 8.76 mmol) is added to the 
mttur. and it is heated at reflux for 15 h. The reaction is cooled and concentrated 
The res.due ,s punf.ed by silica gel chromatography using methanol containing 1% 
ammonium hydroxide as eluant to give the title compound (617 2 mg)- 
'H NMR (CD3OD) 8 7.71 (d. 1H. J= 2 Hz). 7.42 (dd. 1H. J= 8. 2 Hz) 7 1 1 (d 1H J 
= 0 Hz). 3.95 (s. 3H). 2.97-2.90 (m. 1H). 2.87-2.64 (m. 7H). 2.52 (dd 1H ^3 7 
Hz). 1.83-1.61 (m. 4H). 1.57-1.43 (m. 2H); ' 
FAB MS m/z found 328 (MH*). 
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Intermediate 6 

5-r2-r3.5-Dimethvl-DiDerazin-1-v»-ethvn~2-methox v-ben2enftstilfnnamirift 

Synthesized in a manner similar to Intermediate 5, using 2,6-dimethyl- 
piperazine (11.43 g. 100.11 mmol) in 1.4-dioxane (200 ml) and 5-(2-chloro-ethyl)-2- 
methoxy-benzenesulfonamide (5.00 g. 20.02 mmol) to give the title compound (2.58 

9): . 

1H NMR (CD3OD) 8 7.70 (d, 1H, J= 2 Hz), 7.43 (dd, 1H, J= 9. 2 Hz). 7.1 1 (d, 1H, J 
= 9 Hz), 3.95 (s, 3H), 3.05-2.94 (m. 4H), 2.80 (dd, 2H, J= 10. 7 Hz), 2.58 (dd, 2H, J 
= 10. 7 Hz). 1.80 (t, 2H. J= 1 1 Hz). 1.13 (d, 6H, J= 6 Hz); 
FAB MS m/z found 328 (MH*). 

Intermediate 7 

5-r2-f3-Methvl-DiDerazin-1-vl)-ethvn-2.metho x v-benzenesulfonamirift 

Sodium iodide (300.1 mg, 2.00 mmol) is added to 2-methyl-piperazine (10.03 
g, 100.11 mmol) in 1,4-dioxane (200 ml). Then, potassium carbonate (2.77 g, 20.02 
mmol) is added to the mixture. Finally, 5-(2-chloro-ethyl)-2-methoxy- 
benzenesulfonamide (5.00 g, 20.02 mmol) is added to the mixture and it is heated at 
reflux for 19 h. The solution is cooled, water is added, and the mixture is extracted 
with ethyl acetate. The combined organic layers are dried with magnesium sulfate . 
and concentrated. The residue is purified by silica gel chromatography using 
methanolrelhyl acetate (3:2) containing 1% ammonium hydroxide as eluant to give 
the title compound (689.2 mg): 

1H NMR (CD3OD & CDCI3) 5 7.69 (s. 1H), 7.39 (d, 1H, J= 9 Hz), 7.06 (d, 1H. J= 8 
Hz), 3.95 (s. 3H), 2.97-2.76 (m, 7H), 2.54 (dd. 2H. J= 9. 7 Hz). 2.07 (dt. 2H. J= 11. 
4 Hz), 1 .76 (t, 1 H, J = 1 1 Hz), 1 .05 (d, 3H, J=6 Hz); 
FAB MS m/z found 314 (MH*). 
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Intermediate 8 
l-r?-Phenvl-ntiinazolin-4-y l)-pinRradin-4-vl-amine 

5 

A. i,i.Dimethvl-ethyl-nwcarhonvl-ri-rp.nhp nyl-ntiinazolin-4-vlVDiDeridin-4-v1Vamine 

4-Chloro-2-phenyI-quinazoline (1.20 g, 4.99 mmol) is added to a solution of 4- 
[(1 t 1-dimethyIethyl)-oxycarbonylamino]-piperidine (1.00 g, 4.99 mmol, Heitsch, H.ef 

10 al,J. Med. Chem. 1993, 36 t 2788.) in tetrahydrofuran (25 ml). Then, triethylamine 
(0.70 ml, 4.99 mmol) is added and the solution is heated at 50°C for 17 h. The 
solution is concentrated, saturated sodium carbonate is added, and the mixture is 
extracted with ethyl acetate. The combined organic layers are dried with 
magnesium sulfate and concentrated. The residue is purified by silica gel 

15 chromatography using ethyl acetate:hexanes (1:3) as eluant to give 1 ,1 -dimethyl- ; 
ethyl^xycart>onyl-[1-(2-pheny^ (1.94 g): 

1H NMR (CDCI 3 ) 8 8.54-8.51 (m, 2H), 7.94 (d, 1H, J= 8 Hz), 7.83 (d, 1H, J= 8 Hz), 
7.69 (dt, 1H, J= 8, 1 Hz), 7.50-7.44 (m, 3H), 7.38 (t, 1H, J= 7 Hz), 4.55 (br d, 1H, J 
= 6 Hz) ( 4.34 (d, 2H. J= 13 Hz), 3.80-3.79 (m, 1H), 3.30 (t, 2H, J= 12 Hz), 2.12 (dd, 

20 2H, J= 13, 3 Hz), 1 .64 (dq, 2H, J = 1 1 , 3 Hz), 1 .44 (s, 9H); 
FAB MS m/z found 405 (MH+). 

B. 1^3-Phenvl-Quinazolin-4-vn-oioerad in>4-vl-amine 

25 Trifluoroacetic acid:water:anisole (8: 1 : 1 , 24 ml) is added to the 1,1 -dimethyl- 

ethyl-oxycarbonyl-[1-(2-phenyl-quinazo!in-4-yl)-piperidin-4-yl]-amine (1.94 g, 4.80 ; 
mmol), prepared as in Part A, and the reaction is stirred for 16 h. The solution is 
concentrated, saturated sodium carbonate is added, and the mixture is extracted : 
with ethyl acetate. The combined organic layers are dried with magnesium sulfate 

30 and concentrated. The residue is purified by silica gel chromatography using 

methanohethyl acetate (1:4) containing 1% ammonium hydroxide as eluant to give 
the title compound (1 .44 g): 
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*H NMR (CDCI 3 ) 8 8.51 (dd. 2H. J= 8. 2 Hz), 7.92 (d, 1H, J= 8 Hz), 7.79 (d, 1H, J 
8 Hz), 7.66 (dt, 1H, J= 8. 1 Hz), 7.49-7.39 (m. 3H), 7.34 (t. 1H. J= 7 Hz). 4.34 (d. 
2H. J= 13 Hz), 3.23 (s, 2H). 3.16 (t. 2H, J= 14 Hz), 3.03 (p. 1H, J= 4 Hz), 1.98 (d. 
2H, J= 11 Hz), 1.61 (dq, 2H, J= 11, 2 Hz); 
5 FAB MS m/z found 305 (MH*). 

Intermediate 9 
N 2-Benzvl-N 2-methvl-pvridine-2.5-diamirm 

10 

A. Benzvl-f5-nitro-pvridin-2. V n.mfithvl.flmin f 

N-benzyl-methyl amine (1.53 g. 12.61 mmol) is added to a solution of 5-nitro- 
2-chloro-pyridine (1.00 g, 6.31 mmol) in tetrahydrofuran (3.1 ml) and the solution is 

1 5 heated at 1 50°C in a sealed tube for 1 9 h. The solution is concentrated, saturated 
sodium carbonate is added, and the mixture is extracted with ethyl acetate. The 
combined organic layers are dried with magnesium sulfate and concentrated. The 
residue is purified by silica gel chromatography using ethyl acetate:hexanes (1:4) as 
eluant to give benzy!-(5-nitro-pyridin-2-yl)-methyl-amine (1 .53 g): 

20 ^H NMR (CDCI3) 5 9.06 (d, 1H, J= 2 Hz), 8.17 (dd. 1H. J= 9. 3 Hz), 7.35-7.25 (m. 
3H). 7.19 (d. 2H, J= 7 Hz). 6.47 (d, 1H. J= 9 Hz), 4.90 (s. 2H), 3.16 (s. 3H); 
FAB MS m/z found 244 (MH + ). 

B. N 2-Benzvl-N 2-methvl.p Vr idine.g s.rtiany n ft 

Iron (1.66 g, 29.80 mmol) is added to a solution of benzyl-(5-nitro-pyridin-2- 
yl)-methyl-amine (1.45 g. 5.96 mmol). prepared as in Part A, in ethanol (24 ml). 
Then, concentrated hydrochloric acid (0.99 ml, 1 1.92 mmol) is added and the 
solution is heated at reflux for 3 h. The solution is cooled, filtered, concentrated. . 
30 saturated sodium carbonate is added, and the mixture is extracted with ethyl 
acetate. The combined organic layers are dried with magnesium sulfate and 
concentrated. The residue is purified by silica gel chromatography using ethyl 
acetaterhexanes (3:2) as eluant to give the title compound (1 .20 g): 
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NMR (CDCI3) 5 7.77 (d. 1H. J= 3 Hz). 7.30-7.19 (m, 5H), 6.93 (dd, 1H. J= 9, 3 
Hz), 6.40 (d, 1H, J= 9 Hz), 4.67 (s, 2H), 3.16 (br s, 2H), 2.98 (s, 3H); 
FAB MS m/z found 214 (MH*). 

Intermediate 10 
Methv[-f3-f2-Dhenvl-ouina7olin-4-vn-nrr)nvl].flminfl 

A. 2-(2-Phenvl-ouinazolin-4-vn-malonic aci d diben?vl ester 

Sodium hydride (1.04 g of 60% dispersion, 25.97 mmol) is added to a solution 
of dibenzyl malonate (7.09 g, 24.93 mmol) in tetrahydrofuran (104 ml) at 0°C under 
argon. Then, 4-chloro-2-phenyl-quinazoline (5.00 g, 20.77 mmol) is added and the 
solution is heated at reflux for 16 h. The solution is cooled, water is added, and the 
mixture is extracted with ethyl acetate. The combined organic layers are dried with 
magnesium sulfate and concentrated. The residue is purified by silica gel 
chromatography using ethyl acetaterhexanes (1:12) as eluant to give 2-(2-phenyl- 
quinazolin-4-yl)-malonic acid dibenzyl ester (3.45 g): 

1 H NMR (CDCI3) 8 8.56-8.54 (m, 2H), 8.19-8.17 (m, 1H), 8.10 (d, 1H, J= 9 Hz), 7.86 
(t. 1H, J= 7 Hz). 7.77 (t. 2H, J = 8 Hz), 7.66-7.56 (m, 3H). 7.50-7.45 (m, 4H). 7.37- 
7.34 (m, 4H). 7.12 (t, 1H, J= 7 Hz), 5.71 (s. 1 H), 5.30 (s. 4H); 
FAB MS m/z found 489 (MH + ). 

B. 2-f2-(Benzvl-methvl-amino)-ethvn.g.fP.ph e nvl-nuina7nlin.4-vn-malnnift aoiH 
dibenzvl ester 

Sodium hydride (1 63.7 mg of 60% dispersion, 4.09 mmol) is added to a - 
solution of 2-(2-phenyl-quinazolin-4-yl)-malonic acid dibenzyl ester (1.00 g, 2.04 L 
mmol), prepared as in Part A, in tetrahydrofuran (20 ml) at 0°C under argon. Then, ; 
benzyl-(2-chloro-ethyl)-methyl-amine hydrochloride (450.6 mg, 2.04 mmol) is added 
and the solution is heated at reflux for 19 h. The solution is cooled, saturated 
sodium carbonate is added, and the mixture is extracted with ethyl acetate. The 
combined organic layers are dried with magnesium sulfate and concentrated. The 
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residue is purified by silica gel chromatography using ethyl acetate.-hexanes (3:7) as 
eluant to give 2-I2-(benzyl-rnethyl-amino)-ethyl]-2-(2-phenyl-quinazolin-4-yl)-rnalonic 
acid dibenzyl ester (840.7 mg): ^ 
1 H NMR (CDCI 3 ) 6 8.69-8.67 (m. 2H). 8.19 (d, 1H. J= 8 Hz). 7.91-7.82 (m, 2H), 
7.61-7.59 (m, 3H), 7.50-7.49 (m. 1H), 7.46-7.18 (m, 15H), 5.28 (s, 4H), 3.47 (s. 2H), 
3.05 (t, 2H, J= 7 Hz), 2.61 (t. 2H, J= 7 Hz), 2.17 (s, 3H); 
FAB MS m/z found 636 (MH + ). 

C. Methvl-f3-f2-Dhenvl-ouinazolin.4.vn.nr opvn.aminft 

Ammonium formate (823.8 mg, 13.06 mmol) is added to a solution of 2-[2- 
(benzyl-methyl-amino)-ethyl]-2-(2-phenyl-quinazolin-4-yl)-malonic acid dibenzyl ester 
(830.5 mg, 1.31 mmol), prepared as in Part B, in methanol (13 ml) under argon. ' 
Then, 10% palladium on carbon (830.5 mg. 100wt%) is added and the solution is 
heated at reflux for 42 h. The solution is purged with nitrogen, filtered through 
Celite®, and concentrated. The residue is purified by silica gel chromatography 
using methanol:ethyl acetate (2:3) containing 1% ammonium hydroxide as eluant to 
give the title compound (93.9 mg): 

1H NMR (CD3OD) 8 8.52 (m, 2H), 8.17 (d, 1H, J= 8 Hz), 7.98 (d. 1H, J= 8 Hz), 
7.86 (t. 1H, J= 8 Hz), 7.59 ft 1H. 7= 8 Hz). 7.49-7.47 (m, 3H), 3.35 (t, 2H. J= 7 Hz). 
2.79 (t. 2H, J= 7 Hz), 2.44 (s. 3H), 2.22-2.16 (m. 2H); 
FAB MS m/z found 278 (MH*). 

Intermediate 1 1 

MethYKg-phftnvl-Quina7olin-4-vn-nvrmiiriin.3. V |. nm inft 
A. (1-Ben2Vl-nvrrolidin-3-vlVmethvl.fP.php nY |. a u in a?0 iin.4.x/iu am ; n f 

Triethylamine (1.24 ml, 8.89 mmol) is added to a solution of (1-benzyl- 
pyrrolidin-3-yl)-methyl-amine (423.2 mg, 2.22 mmol, Di Cesare, P.et al, J. Med. 
Chem. 1992. 35, 4205.) in tetrahydrofuran (22 ml). Then, 4-chloro-2-phenyl- 
quinazoline (535.3 mg. 2.22 mmol) is added to the reaction and the solution is 
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heated at reflux for 17 h. The solution is concentrated, saturated sodium carbonate 
is added, and the mixture is extracted with ethyl acetate. The combined organic | 
layers are dried with magnesium sulfate and concentrated. The residue is purified ■ 
by silica gel chromatography using ethyl acetate:hexanes (3:7) as eluant to give (1- 
5 ben2yl-pyrrolidin-3-yl)-methyl-(2-phenyI-quinazolin-4-yl)-amine (863.4 mg): 

1 H NMR (CDCI3) 5 8.55 (m, 2H). 7.93 (d, 2H, J= 8 Hz), 7.68 (t, 1H, j= 7 Hz), 7.52- 
7.43 (m, 3H). 7.39-7.27 (m. 6H). 5.29 (m, 1 H), 3.67 (ABq, 2H, Jab= 13 Hz, Avab - 
55 Hz), 3.42 (s, 3H), 2.98-2.90 (m, 2H), 2.76 (t, 1H, J- 9 Hz), 2.47 (t, 2H. J = 7 Hz), 
2.09-2.05 (m, 1H); 
1 0 FAB MS m/z found 395 (MH*). 

B. Methvl-f2-Dhenvl-ouinazolin-4-v»-Dvrrolidin-3-vl-amine 

Ammonium formate (673.2 mg, 10.67 mmol) is added to a solution of (1- 
15 benzyl-pyrrolidin-3-yl)-methyl-(2-phenyl-quinazolin-4-yl)-amine (842.4 mg, 2.13 * 
mmol), prepared as in Part A, in methanol (21 ml) under argon. Then, 10% . 
palladium on carbon (421.2 mg, 50wt%) is added and the solution is heated at reflux 
for 1 4 h. The solution is purged with nitrogen, filtered through Celite®, and 
concentrated. The residue is purified by silica gel chromatography using 
20 methano!:ethyl acetate (1:9) containing 1% ammonium hydroxide as eluant to give 
the title compound (161.9 mg): 

1H NMR (CD3OD) 8 8.32 (dd. 2H, J= 6, 2 Hz), 7.99 (d, 1H, J = 8 Hz), 7.72 (d, 1H, J 
= 8 Hz). 7.59 (t, 1H, J = 8 Hz), 7.40-7.38 (m, 3H), 7.25 (t, 1H, J = 7 Hz). 3.98-3.93 
(m. 2H). 3.80-3.73 (m, 1H), 3.70-3.65 (m, 1H), 3.28-3.22 (m, 1H), 2.37 (s. 3H), 2.15- 
25 2.06 (m, 1H), 1.87-1.80 (m, 1H); 
FAB MS m/z found 305 (MH+). 

Intermediate 12 

30 (3-Methvl-Dvrrolidin-3-vn-f2-Dhenvl-ouina zolin-4-yn-amine ' f 

A. 1-Benzvl-3-methvl-Dvrrolidine-3-carboxvlic acid ben?yl ester 
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Benzyl 2-methyi-2-propenoate (5.00 g, 28.38 mmol) is added to a solution of , 
benzyl-methoxymethyl-trimethylsilanylmethyl-amine (10.11 g, 42.58 mmol, Terao. r 
Y.et al, Chem. Pharm. Bull 1985, 33, 2762.) in dichloromethane (57 ml) at 0°C. • f 
Then, trifluoroacetic acid (0.22 ml, 2.84 mmol) is added to the reaction and the 

5 solution is stirred for 1 h. Saturated sodium carbonate is added, and the mixture is 
extracted with dichloromethane. The combined organic layers are dried with ; 
magnesium sulfate and concentrated. The residue is purified by silica gel 
chromatography using etherrdichloromethane (1:9) as eluant to give 1-benzyl-3- 
methyl-pyrrolidine-3-carboxylic acid benzyl ester (7.84 g): 

iO 1 H NMR (CDCI 3 ) 57.38-7.22 (m, 10H), 5.14 (s, 2H), 3.61 (ABq, 2H, J A B= 13 Hz, 
Av A B = 9 Hz), 3.01 (d, 1H, J = 9 Hz), 2.68-2.63 (m, 2H), 2.49-2.39 (m, 2H), 1.71-1.64 
(m # 1H),1.37(s,3H); 
FAB MS m/z found 310 (MH + ). 

= 5 B. 1-Benzyl-3-methvl-Dvrrolidine-3-carboxvlic acid 

10% Palladium on carbon (294 mg, 10 wt%) is added to a solution of 1- . 
benzyl-3-methyl-pyrrolidine-3-carboxylic acid benzyl ester (2.94 g, 9.50 mmol), 
prepared as in Part A, in methanol (24 ml) under argon. Then, the reaction is fitted 
10 with an hydrogen balloon and the flask is repeatedly evacuated and purged with 
hydrogen to remove all argon and stirred for 3 h. The solution is purged with 
nitrogen, filtered through Celite® and concentrated to give 1-benzyl-3-methyl- 
pyrroIidine-3-carboxylic acid (1 .81 g): 

!H NMR (CD3OD) 5 7.51-7.33 (m, 5H), 4.22 (ABq, 2H, Jab= 13 Hz, Av A b= 15 Hz), 
>5 3.65 (d t 1H, J= 11 Hz), 3.34-3.20 (m, 2H), 2.84 (d, 1H J = 11 Hz), 2.52-2.45 (m, 1H), 
1.88-1.76 (m, 1H), 1.33 (s, 3H); 
FAB MS m/z found 220 (MH*). 

C. 1-Ben^l-3-methy|-3-(t 

30 

Triethylamine (2.82 g, 27.87 mmol) is added to 1-benzyl-3-methyl-pyrrolidine- 
3-carboxylic acid (5.56 g, 25.34 mmol), prepared as in Part B, in te/t-butanol:N,N- 
dimethylformamide (4:1, 127 ml). Then, diphenylphosphoryl azide (6.01 ml, 27.87 



GI2019 



-48- V ' 

mmol) is added to the mixture and it is heated at 100°C for 63 h. The solution is 
concentrated, saturated sodium carbonate is added, and the mixture is extracted V % 
with ethyl acetate. The combined organic layers are dried with magnesium sulfate 
and concentrated. The residue is purified by silica gel chromatography using ethyl 
5 acetate:hexanes (3:2) as eluant to give 1-benzyl-3-methyl-3-(1,1-dimethyl-ethyl-oxy- 
carbonyl-amino)-pyrrolidine (1 .49 g): 

1H NMR (CDCI 3 ) 5 7.29-7.20 (m, 5H), 4.72 (br s. 1H), 3.59 (ABq, 2H, J AB = 13 Hz, 
Avab- 18 Hz), 2.77-2.69 (m, 2H). 2.60-2.52 (m, 1H), 2.46 (d, 1H, J= 10 Hz), 2.07- 1 
1 .99 (m, 1 H). 1 .87-1 .78 (m, 1 H), 1 .43 (s. 3H), 1 .41 (s. 9H); 
10 FAB MS m/z found 291 (MH*). 

D. 1-Benzvl-3-methvl-Dvrrolidin-3-vl-aminQ 

Trifluoroacetic acid:water:anisole (8:1:1, 13 ml) is added to the 1-benzyl-3- 
15 methyl-3-(1,1-dimethyl-ethyl-oxy-carbonyl-amino)-pyrrolidine (1.49 g, 5.13 mmol), 
prepared as in Part C, and the reaction is stirred for 14 h. The solution is 
concentrated, saturated sodium carbonate is added, and the mixture is extracted 
with ethyl acetate. The combined organic layers are dried with /nagnesium sulfate 
and concentrated to give 1-benzyl-3-methyl-pyrrolidin-3-yl-amine (866.4 mg): 
20 1H NMR (CD3OD) 6 7.32-7.21 (m, 5H), 3.60 (s. 2H), 2.85-2.78 (m, 1H). 2.55-2.47 
(m, 1H), 2.45 (ABq, 2H, J A9 = 10 Hz, Av A B= 41 Hz), 1.88-1.68 (m, 2H), 1.24 (s, 3H); 
FAB MS m/z found 191 (MH + ). 

E. f1-Benzvl-3-methvl-Dvrrolidin-3-yn-(2 -Dhenvl-quinazolin-4-yl)-aminf» 

25 

N,N-Di-/so-propyl-ethy!-amine (0.94 ml, 5.39 mmol) is added to a solution of / 
1-benzyl-3-methyl-pyrrolidin-3-yl-amine (256.5 mg, 1.35 mmol), prepared as in Part 
D, in ethanol (4.5 ml). Then, 4-chloro-2-phenyl-quinazoline (324.4 mg, 1.35 mmol) is 
added to the reaction and the solution is heated in a sealed tube at 150°C.for 63 h.lv 
30 The solution is concentrated, saturated sodium carbonate is added, and the mixture ! 
is extracted with ethyl acetate. The combined organic layers are dried with 4 k 
magnesium sulfate and concentrated. The residue is purified by silica gel 
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chromatography using ethyl acetate as eluant to give (1-benzyl-3-methyl-pyrrolidin- 
3-y1M2-phenyl-quinazolin-4-yl).amine (520.8 mg): 

*H NMR (CDCI 3 ) 8 8.53 (dd, 2H. J= 8, 2 Hz). 7.90 (d. 1H, Ja 8 Hz), 7.72-7.67 (m 
2H), 7.51-7.46 (m. 3H), 7.42-7.25 (m. 6H), 5.94 (s, 1H), 3.69 (ABq, 2H, J AB = 13 Hz 
Avab= 10 Hz). 3.14 (d. 1H. J= 10 Hz). 2.85 (ABq. 2H. ^ = 7 Hz. Av AB = 15 Hz) ' 
2.69-2.63 (m. 1H). 2.55-2.47 (m. 1H). 2.22-2.15 (m. 1H). 1.84 (s. 3H); FAB MS m/z 
found 395 (MH*). . 

F. (3-Methyl-nvrrolidin-3-vn-rp-nh e nvi.n„.n a7 nii n . 4. v n. a minA 

Ammonium formate (416.2 mg. 6.60 mmol) is added to a solution of (1- 
benzy|.3-methyl-pyrrolidin-3.yl^(2-pheny|.quinazolin.4.yl).amine (520.8 mg. 1.32 
mmol). prepared as in Part E, in methanol (26 ml) under argon. Then. 10%' 
palladium on carbon (130.2 mg. 25wt%) is added and the solution is heated at reflux 
for 28 h. The solution is purged with nitrogen, filtered through Celite* and 
concentrated. The residue is purified by silica gel chromatography using 
methanolrethyl acetate (3:2) containing 1% ammonium hydroxide as eluant to give 
the title compound (380.7 mg): 

1H NMR (CD3OD) 8 8.36 (dd. 2H. J= 8. 4 Hz). 8.17 (d. 1H. J= 8 Hz). 7.80 (d, 1H J 
= 8 Hz). 7.72 (dt. 1H. J= 7. 1 Hz). 7.51-7.41 (m. 4H). 3.65 (d. 1H. J= 12 Hz) 3 18- 
3.00 (m. 3H). 2.62-2.53 (m. 1H). 2.11-2.02 (m. 1H). 1.75 (s. 3H); 
FAB MS m/z found 305 (MH*). 

Intermediate 13 
r3 . 4-PimftthYl-PYrrQiidin-3-vn-f?-nhenvi.n l ,in a ^i n .^. Y n . n m ; n n 

A. l- -BenZYl-3 , 4-dimBthvl-PVrrolidine.3.n a rhny V tjr r a C j d bfi n7 V l o^pr 

Benzyl 2-methyl-2-butenoate (3.00 g. 15.77 mmol) is added to a solutionof 
benzyl-methoxymethyl-trimethylsilanylmethyl-amine (5.62 g. 23.65 mmol) in 
dichloromethane (32 ml) at 0°C. Then, trifluoroacetic acid (0.12 ml. 1 .58 mmol) is 
added to the reaction and the solution is stirred for 1 h. Saturated sodium carbonate 
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is added, and the mixture is extracted with dichloromethane. The combined organic 
layers are dried with magnesium sulfate and concentrated. The residue is purified 
by silica gel chromatography using etherrdichloromethane (1:9) as eluant to give 1* 
benzyl-3.4-dimethyl-pyrrolidine-3-carboxylic acid benzyl ester (3.39 g): 
5 1H NMR (CDCI 3 ) 5 7.36-7.21 (m, 10H), 5.12 (s, 2H), 3.62 (ABq, 2H, ^8=13 Hz, 
Avab = 37 Hz), 3.36 (d, 1 H, J = 9 Hz), 2.95 (t, 1 H, J= 8 Hz), 2.70 (h, 1 H, J= 8 Hz), 
2.35-2.16 (m, 2H). 1.21 (s. 3H), 0.98 (d, 3H, J= 7 Hz); 
FAB MS mfz found 324 (MH + ). 

10 B. 1 -Benzvl-3.4-dimethyl-pyrrolidine-3-R arboxylic acid 

10% Palladium on carbon (339 mg, 10 wt%) is added to a solution of 1- 
benzyl-3,4-dimethyl-pyrrolidine-3-carboxylic acid benzyl ester (3.39 g, 10.48 mmol), 
prepared as in Part A, in methanol (26 ml) under argon. Then, the reaction is fitted 
15 with an hydrogen balloon and the flask is repeatedly evacuated and purged with 
hydrogen to remove all argon and stirred for 90 min. The solution is purged with 
nitrogen, filtered through Celite®, and concentrated to give 1-benzyl-3,4-dimethyl- 
pyrrolidine-3-carboxylic acid: 

1H NMR (CD3OD) 5 7.54-7.52 (m, 2H), 7.46-7.43 (m, 3H), 4.35 (ABq, 2H, J A B= 13 
20 Hz, Avab = 15 Hz), 3.86 (d, 1H, J= 12 Hz), 3.56 (t. 1 H, J = 7 Hz). 3.07-2.96 (m, 2H), 
2.76-2.70 (m, 1 H), 1 .22 (s. 3H), 1 .07 (d, 3H. J = 7 Hz): 
FAB MS m/z found 234 (MH+). 

C. liBenzvl-3.4- dimethvl-3-fmethvl-oxv-carbonvl-aminoVDvrrolidine 

25 

Triethylamine (1.61 g. 1 1.53 mmol) is added to 1-benzyl-3,4-dimethyl- 
pyrrolidine-3-carboxylic acid (10.48 mmol carried forward from above), prepared as 
in Part B, in methanol:N,N-dimethylformamide (4:1, 50 ml). Then, 
diphenylphosphoryl azide (2.48 ml, 1 1.53 mmol) is added to the mixture and it is 1. 
30 heated at reflux for 14 h. The solution is concentrated, saturated sodium carbonate 
is added, and the mixture is extracted with ethyl acetate. The combined organic v 
layers are dried with magnesium sulfate and concentrated. The residue is purified 
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by silica gel chromatography using ethyl acetate:hexanes (3:2) as eluant to give 1- 
benzyl-3,4-dimethyl-3-(methyl-oxy-carbonyl-arnino)-pyrrolidine(0.81 g): 
1H NMR (CDCI3) 6 7.29-7.20 (m, 5H), 5.03 (brs, 1H). 3.59 (s, 3H). 3.56 (ABq, 2H, • 
J AB = 13 Hz. Av A B= 30 Hz). 3.08 (t. 1H. J= 9 Hz). 2.90 (d. 1H. J= 10 Hz). 2.36 (d f 
5 1H. J= 10 Hz). 2.31 (q. 1H. J= 8 Hz). 2.03-1.99 (m. 1H), 1.30 (s. 3H). 0.96 (d. 3H, J 
= 7 Hz); 

FAB MS m/z found 263 (MH*). 

n i.Rftngvl-3. 4^imfithvl-pvrrolidin-3-vl-amine 

10 

Potassium hydroxide (1.54 g. 27.44 mmol) is added to the 1-benzyl-3,4- 
dimethyl-3-(methyl-oxy-carbonyl-amino)-pyrrolidine (0.72 g. 2.74 mmol). prepared as 
in Part C. in ethanolrwater (27 ml, 1:1) and the reaction is heated at reflux for 67 h. 
The solution is cooled and the mixture is extracted with ethyl acetate. The combined 
15 organic layers are dried with magnesium sulfate and concentrated. The residue is 
purified by silica gel chromatography using methanol:ethyl acetate (1:9) containing 
1% ammonium hydroxide as eluant to give 1-benzyl-3,4-dimethyl-pyrrolidin-3-yl- 
amine (429.6 mg): 

1H NMR (CD3OD) 8 7 33-7.22 (m, 5H). 3.58 (ABq, 2H. Jab- 13 Hz. Avab = 14 Hz), 
20 3.07 (t, 1H, J=7 Hz). 2.5-1 (ABq, 2H. J AB = 20 Hz. Av A B = 1 57 Hz), 2.07-1 .95 (m. 
2H), 1.07 (s. 3H), 0.93 (d. 3H, J= 9 Hz); 
FAB MS m/z found 205 (MH + ). 

E. n.Benzyl-3.4-dimethvl-D yiTolidin-3-vn-f2-Dhenvl-ouinazolin-4-vn-amine 

25 

N,N-Di-/sc-propyl«ethyl-amine (1 .36 ml, 7.77 mmol) is added to a solution of 
1-benzyl-3,4-dimethyl-pyrrolidin-3-yl-amine (396.8 mg, 1.94 mmol), prepared as in ! 
Part D, in ethanol (6.5 ml). Then, 4-chloro-2-phenyl-quinazoline (467.4 mg, 1.94 j 
mmol) is added to the reaction and the solution is heated in a sealed tube at 150°C 
30 for 16 h. The solution is concentrated, saturated sodium carbonate is added, and 
the mixture is extracted with ethyl acetate. The combined organic layers are dried 
with magnesium sulfate and concentrated. The residue is purified by silica gel 
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chromatography using ethyl acetate as eluant to give (1-benzyl-3,4-dimethyi- 
pyrrolidin-3-yl)-(2-phenyl-quinazolin-4-yl)-amine (740.3 mg): 
1H NMR (CDCI3) 6 8.55-8.53 (m, 2H), 7.90 (d, 1H, J* 8 Hz), 7.69 (d, 1H, J* 8„Hz). 
7.49-7.26 (m, 10H). 6.10 (s. 1H). 3.70 (s, 2H). 3.31 (d, 1H. J= 10 Hz). 3.21 (t. 1H. J 
5 =9 Hz), 2.78 (q. 1H, J=7 Hz). 2.70 (d. 1H. J= 10 Hz). 2.11 (t, 1H. J= 8 Hz). 1.72 
(S.3H). 1.18 (d.3H, J = 7Hz); 
FAB MS m/z found 409 (MH*). 

F. (a 4.nimethvl- pvrrnlidin-3.vn-^-phftnvl.Qtiinazolin-4-vn-amin 

10 

Ammonium formate (1 14.3 mg, 18.12 mmolj is added to a solution of (1- 
benzyl-3.4-dimethyl-pyrrolidin-3-yl)-(2-phenyl-quinazolin-4-yl)-amine (740.3 mg, 1 .81 
mmol). prepared as in Part E, in methanol (18 ml) under argon. Then, 10% i 
palladium on carbon (370.1 mg, 50wt%) is added and the solution is heated at reflux 
15 for 1 5 h. The solution is purged with nitrogen, filtered through Celite* and 
concentrated. The residue is purified by silica gel chromatography using 
methanokethyl acetate (1:1) containing 1% ammonium hydroxide as eluant to give 
the title compound (430.4 mg): 

1H NMR (CD3OD) 5 8.36-8.33 (m, 2H), 8.21 (d. 1H,J= 8 Hz), 7.83-7.72 (m. 2H), 
20 7.49-7.41 (m, 4H). 3.65 (d, 1H, J= 12 Hz), 3.30-3.23 (m, 2H), 2.83 (q, 1 H. J = 8 Hz). 
2.61 (dd, 1H, J = 11, 8 Hz). 1.64 (s, 3H). 1.15 (d. 3H. J =7 Hz); 
FAB MS m/z found 319 (MH*). 

Intermediate 14 

25 

4-f2.5-Dimeth yl-piperazin-1-vn-2-Dhenvl-Quinazoline 

4-Chloro-2-phenyl-quinazoline (5.00 g, 20.77 mmol) in tetrahydrofuran (100 ; 
ml) is added dropwise over 20 minutes to a stirred solution of trans-2,5-dimethyl- 
30 piperazine (1 1 .65 g, 1 03.87 mmol) in tetrahydrofuran (1 00 ml) and the solution is v; 
heated to reflux for 48 h. Saturated sodium carbonate is added and the reaction 
extracted with ethyl acetate. The combined organic layers are dried with 
magnesium sulfate and concentrated. The residue is purified by silica gel 
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chromatography using methanohethyl acetate (5:95) containing 1% ammonium . . 
hydroxide as eluant to give the title compound (4.16 g): 1 H NMR (CDCI3) 88.57 (d, V 
2H, J = 7.4 Hz), 7.88 (m, 2H), 7.53 (t, 1H, J = 7.6 Hz), 7.35 (m, 3H). 7.22 (t. 1H, J = 
7.5 Hz), 3.75 (m, 1H), 3.42 (d, 1H, J = 11.0 Hz), 2.99 (m, 2H), 2.64 (m, 2H), 1.46 (s. 
5 1 H. 1 .13 (d. 3H. J = 5.9 Hz). 0.84 (d, 3H. J = 6.1 Hz); 
FAB MS m/z found 319 (MH+). 

Intermediate 15 

10 5-[2-M-Amino-cvclohexvlamino)-ethviy2-methoxy-benzenesulfonamldQ 

5-(2-Chloro-ethyl)-2-methoxy-benzenesulfonamide (0.87 g, 3.5 mmol) is 
added to a stirred solution of 1.4-diaminocyclohexane (2.00 g, 17.51 mmol), 
potassium carbonate (0.97 g, 7.00 mmol), and sodium iodide (0.05 g, 0.35 mmol) in 

15 1 ,4-dioxane (35 ml) and the solution set to reflux for 48 h. Saturated sodium 
carbonate is added and the reaction extracted with ethyl acetate. The combined 
layers are dried with magnesium sulfate and concentated. The residue is purified 
by silica gel chromatography using methanol:ethyl acetate (gradient of 1:1 to 1:0) 
containing 1% ammonium hydroxide as eluant to give the title compound (180.0 mg): 

20 1 H NMR (CD3OD) 5 7.72 (s, 1 H). 7.43 (d, 1H, J = 8.6 Hz), 7.13 (d, 1H, J = 8.6 Hz), 
3.95 (s, 3H), 3.34 (s. 2H), 2.87 (br s, 1H), 2.78 (s, 4H). 2.62 (br s. 1H), 1.54 (m, 6H); 
FAB MS m/z found 328.1 (MH+). 

Intermediate 16 

■25 

(R)-5-f2-(3-Amlno-Dvrrolidin-1-vn-ethvl1-2-methoxv-benzenesulfonamidft 

Synthesized in a manner similar to Intermediate 15, using 5-(2-Chloro-ethyl)- 
2-methoxy-benzehesutfonamide (5.0Cg, 20.02 mmol) and (R)-3-Aminopyrrolidine 
30 dihydrochloride (15.92 g, 100.1 1 mmol) to give the title compound (0.52 g): 

1H NMR (CD3OD) 5 7.70 (s, 1H), 7.42 (d, 1H, J = 8.3 Hz), 7.12 (d, 1H, J = 8.3 Hz), 
3.95 (s. 3H), 3.47 (m, 1H), 2.75 (m, 7H), 2.36 (m, 1H), 2.19 (m, 1H), 1.55 (m. 1H); 
FAB MS m/z found 300.08 (MH+). 
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Intermediate 17 



m>-1-r2-Dhen yl-quinazolin-4-yn-Dvrrolidin-3-ylamine 

5 

4-chloro-2-phenyl quinazoline (2.42 g, 10.06 mmol) is added to a stirred 
solution of (R)-3-aminopyrrolidine dihydrochloride (8.00 g, 50.30 mmol) and 
triethylamine (14 ml, 100.60 mmol) in tetrahydrofuran (100 ml) and the solution 
heated to reflux over 16 h. The solution is concentrated, saturated sodium 

10 carbonate added, and the reaction extracted with ethyl acetate. The combined 
layers are dried with magnesium sulfate and concentrated. The residue is purified 
by silica gel chromatography using methanol:ethyl acetate (1:9) containing 1% 
ammonium hydroxide as cluant to give the title compound (2.04g): 
1 H NMR (CD 3 OD) 5 8.27 (m, 2H), 7.78 (d, 1H, J = 8.6 Hz), 7.64 (d, 1H, J = 8.3 Hz), 

15 7.48 (m, 1H), 7.34 (m, 3H), 7.09 (m, 1H), 3.73 (m, 2H), 3.55 (m, 1H). 3.33 (m, 2H), 
1.90 (m, 1H), 1.55 (m. 1H); 1 
FAB MS m/z found 291 .2 (MH+). 



20 



Intermediate 18 

(S)-5-f2-(3-Amino-Dvrrolidin-1-vn-ethvl)-2-methoxv-ben ?6nesulfonamide 



Synthesized in a manner similar to Intermediate 15, using 5-(2-Chloro-ethyl)- 
2-methoxy-benzenesulfonamide (5.00 g, 20.02 mmol) and (S)-3-Aminopyrrolidine 
25 dihydrochloride (15.92 g, 100.1 1 mmol) to give the title compound (0.14 g): 

1 H NMR (CD3OD) 5 7.61 (s, 1 H). 7.34 (d. 1 H, J = 8.6 Hz), 7.03 (d, 1H, J = 8.6 Hz), 
3.86 (s, 3H), 3.37 (m, 1H). 3.21 (m, 1H), 2.69 (m. 6H), 2.27 (m, 1H), 2.10 (m, 1H), 
1.45 (m, 1H); 

13 C NMR (CD3OD) 8 156.2, 135.4, 133.1, 131.6, 128.9. 113.6, 62.7, 58.7, 56.7, | 
30 53.9,51.2,34.6,33.9. 
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Intermediate 19 
(RVl.rg.Dh6nyUiiitna?Qlin. 4.vlVpvrro»idin-3-vlamine 

Synthesized In a manner similar to Intermediate 17, using 4-Chloro-2-phenyl 
quinazoline (5.00 g. 20.77 mmol) and (S)-3-Aminopyrrolidine dihydrochloride (9.91 g, 
62.32 mmoO and triethylamine (17.5 ml, 124.64 mmol) to give the title compound 
(5.28 g): 

1H NMR (CD 3 OD) 8 8.36-8.33 (m, 2H), 7.99-7.96 (d, 1H. J = 8.4 Hz). 7.75-7.72 (d, 
1H, J = 8.3 Hz). 7.62-7.57 (m, 1H), 7.42-7.40 (m. 3H). 7.25-7.21 (m. 1H). 3.96-3.89 
(m. 2H). 3.79-3.73 (m. 1H). 3.54-3.45 (m. 2H). 2.08-2.02 (m. 1H). 1.74-1.68 (m. 1H); 
FAB MS m/z found 291 (MH+). 
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Intermediate 20 
4-f2.5-diaza-bicvclor2.2.1lheDt-2-vn-2-Dhenvl-oiJtna7olinfl 

5 

Synthesized in a manner similar to Intermediate 17, using 4-Chloro-2-phenyi 
quinazoline (0.14 g, 1.38 mmol) and 2,5-Diaza-bicyclo[2.2.1]heptane (1.00 g, 4.15 
mmol, Bouzard, D., etal, J. Med. Chem.; 1990; 33(5); 1344-1352) to give the title 
compound (170.0 mg): 

10 *H NMR (CD3OD) 5 8.39-8.35 (m, 2H). 8.04-8.01 (d. 1H, J =8.1 Hz), 7.83-7.82 (m, 
1H), 7.80-7.67 (m, 1H)m 7.47-7.35 (m, 4H), 5.28 (s, 1H), 4.21-4.17 (dd, 1H, J = 9.8, 
2.2 Hz), 3.86 (s. 1H), 3.75-3.72 (dd, 1H, J = 9.8, 1.2 Hz), 3.31-3.29 (dd, 1H, J = 4.9, 
1.7 Hz), 3.13-3.09 (dd, 1H, J = 10.3. 2.0 Hz). 2.03-1.83 (AB q , 2H, J A B= 10.0 Hz. 
Avab = 48.3 Hz); 

15 FAB MS m/z found 303 (MH + ). 

Intermediate 21 
N-methvl-N-f2-Phenvl-fluina?olin-4.vn.fltha ne-1.3.riiaminft 

20 

Synthesized in a manner similar to Intermediate 17, using 4-Chloro-2-phenyl 
quinazoline (6.49 g. 27.0 mmol) and N-methyl ethylene diamine (12.0 ml, 134.0 
mmol) to give the title compound(7.0 g): 

1 H NMR (CDCI3) 6 8.53-8.50 (m, 2H), 7.88-7.82 (m, 2H), 7.66-7.60 (m, 1H), 7.49- 
25 7.43 (m, 3H), 7.33-7.27 (m, 1H), 7.03 (br s. 1H), 3.81-3.79 (dd, 2H), 2.91-2.88 (dd, 
2H),2.40(s,3H); 
FAB MS m/z found 279 (MH+). 
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Intermediate 22 

S-{2-ff2-Mercapt<>ethvlVmfithvl-aminoVpthvlV2-mfi thoxv-b6nzftnesulfonarnidQ 

5 ' ' :, r 

A. N-(2-Mercapto-ethvn-formamld9 

Cysteamine (10.0g, 129.62 mmol) and ethyl formate (173 ml, 0.75 M) are 
heated to reflux as a neat solution for 16 h. The solution is concentrated and the 
1 0 residue purified by silica gel chromatography using methanolrethyl acetate (1 :9) as 
eluant to give N-(2-mercapto-ethyl)-formamide (9.56 g, 70%): 
1 H NMR (CDCI 3 ) 5 8.21(s, 1H), 6.41-6.40 (br S, 1H), 3.53-3.41 (m, 2H). 2.74-2.64 
(m, 2H), 1 .46-1 .40 (t, 1 H, J - 8.6 Hz); 
FAB MS m/z 106 (MH+). 

15 

B. 2-Methylamino-ethanethiol 

Borane tetrahydrofuran complex (1M, 182 ml, 181.82 mmol) is added to a 
stirred solution of N-(2-Mercapto-ethyl)-formamlde, prepared as in Part A, in 

20 tetrahydrofuran (300 ml) at 0°C over 45 mins. The solution is warmed to room 
temperature and then heated to reflux over 24 h. The solution is cooled to 0°C and 
the reaction quenched with methanol (150 ml). The solution is then heated to reflux 
for 1 hr. The solution is concentrated and a short path distillation performed at 1 .5 
atm (25°C to 150°C temperature gradient). The compound condensed from the 

25 gaseous phase as a white solid and had to be scraped from the condenser to obtain 
2-methylamino-ethanethiol (0.24 g): 

1 H NMR (CD3OD) 5 2.78-2.73 (t, 2H), 2.61-2.59 (t, 2H), 2.39 (s, 3H); 
CI (NH 3 ) MS m/z found 91 (M + ). 

30 C. 5-f2-fr2-MercaDto-ethvn-methvl-amino1-ethvlW2-methoxy-ben?en esulfonamide ... 

5-(2-ChIoro-ethyl)-2-methoxy-ben2enesulfonamide (0.66 g, 2.63 mmol) is 
added to a stirred solution of 2-MethyIamino-ethanethioI (0.24 g, 2.63 mmol), 
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prepared as in Part B, potassium carbonate (0.73 g, 5.26 mmol), and sodium iodide 
(0.39 g, 2.63 mmol) in 1,4-dioxane (25 ml) and the solution heated to reflux for 16 h. 
Saturated sodium carbonate is added and the reaction extracted with ethyl acetate. 
The combined layers are dried with magnesium sulfate and concentrated. The 
residue is purified by silica gel chromatography using methanohethyl acetate (1:1) 
containing 1% ammonium hydroxide as eluant to give the title compound (220.0 
mg): > 

1 H NMR (CD 3 OD) 5 7.71-7.70 (d, 1H, J = 2.2 Hz). 7.43-7.42 (dd, 1H, J * £2 Hz), 
7.13-7.10 (d. 1H, J = 8.3 Hz), 3.95 (s. 3H), 2.88-2.65 (m, 8H), 2.39 (s. 3H); 
FAB MS m/z found 305 (MH+). 

Intermediate 23 
2-Phenvl-4-fnvrrolidin.3.vlnv vlauina7nlins 
A. 4-(1-benzvi-Dvrrolidin-3-vloxvV2-phPnvt- qi iin fl T 0 |j nft 

4-Chloro-2-phenyl quinazoline (6.79 g, 28.21 mmol) is added to a stirred 
solution of (S)-(-)-1-benzyl-3-pyrrolidinol (5.00 g, 28.21'tnmol) ancksodium hydride 
(60% suspension, 1.35 g, 33.85 mmol) in tetrahydrofuran and the solution heated to 
reflux for 16 h. The reaction is quenched with watentetrahydrofuran (1:1). Saturated 
sodium carbonate is added and the reaction extracted with ethyl acetate. The 
combined layers are dried with magnesium sulfate and concentrated. The residue 
is purified by silica gel chromatography using methanol:ethyl acetate (5:95) 
containing 1% ammonium hydroxide as eluant to give 4-(1-benzyl-pyrrolidin-3-yloxy)- 
2-phenyl-quinazoline (9.03 g, 84%): 

1H NMR (CDCI3) 8 8.57-8.54 (m, 2H), 8.18-8.16 (d, 1H, J = 8.1 Hz), 7.99-7.96 (d, 
1H, J = 8.5 Hz), 7.83-7.78 (m, 1H), 7.53-7.48 (m. 4H), 7.39-7.23 (m, 5H). 5.90-5.87 
(m, 1H), 3.79-3.66 (q, 2H. J = 12.7 Hz). 3.25-3.19 (dd, 1H, J = 10.7, 6.6 Hz). 2 95- 
2.85 (m. 2H), 2.67-2.55 (m, 2H), 2.18-2.17 (m. 1 H); 
FAB MS m/z found 382 (MH+). 
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Ammonium formate (1 .65 g, 26.21 mmol) is added to a solution of 4-(1 - 
5 benzyl-pyrrolidin-3-yloxy)-2-phenyl-quinazoline (2.00 g, 5.24 mmol), prepared as In 
Part A, in methanol (52 ml) under argon. Then, 5% palladium on carbon (1.00g, 25 
wt%) is added and the solution is heated at reflux for 2 h. The solution is purged v 
with nitrogen, filtered through Celite* and concentrated. The residue is purified by 
silica gel chromatography using methanol:ethyl acetate (gradient of 1:9 to 1:3) 
10 containing 1% ammonium hydroxide to give the title compound (1 01 g)- 

1H NMR (CDCI3) 5 8.57-8.53 (m, 2H). 8.08-8.05 (dd. 1H, J = 8.3. 0.8 Hz). 7.95-7 93 
(d. 2H, J = 8.3 Hz). 7.77-7.71 (m, 1 H), 7.51-7.40 (m, 4H), 5.86-5.83 (m, 1 H), 3 35- 
3.33 (m, 3H), 3.25-3.21 (m, 1H), 3.04-3.03 (m, 1H), 2.30-2.25 (m, 1H), 2.16-2.05 (m, 
1H); * 

1 5 FAB MS m/z found 292 (MH+). 

Intermediate 24 

(2S . 4S)-f2.MPthvl-PVrr0lir}in-4-vn-(2-Dhenvl.q ,Mn ^ 0 | in.4.vh. a mf nf 

M2S . 4S H?- mp th y l J-(tolufflft-4-^ 

amine 



>0 



;5 



JO 



Synthes.zed in a manner similar to Intermediate 1 7, using 4-Chloro-2-phenvl 
qu.nazoline (0.07 g. 0.29 mmol) and (2S. 4S).2-Methyl-l.(toluene-4-sulfonyl)- 
pyrrolidin-4-ylamino (0.07 g. 0.29 mmol; Di Cesare. P.et al, J. Med. Chem • 1992- 
35(22); 4205-4213.) to give (2S. 4S).[2.methy|.1.(toluene-4.sulfonyl)-pyrroiidin-4;il- 
(2-phenyl-quinazolin-4-yl)-amine (0.08 g): 

^H NMR (DCDI3) 6 8.53-8.50 (m, 2H), 7.92-7.89 (d, 1H. J = 8.3 Hz), 7.72-7 69 (d 
2H, J = 8.0 Hz). 7.59-7.48 (m, 4H). 7.36-7.33 (m. 2H). 7.12-7.09 (d, 2H. J = 8 1 Hz) 
5.58-5.57 (m. 1H). 4.78 (m, 1H), 4.05 (m, 1H). 2.36-2.25 (m. 1H). 2.19 (s 3H) 2 04-' 
2.01(m, 1H). 1.49-1.47 (d. 3H. J = 6.1 Hz). 1.26 (m. 1H); 
FAB MS m/z found 459 (MH+). 



GI2019 



-60- 



10 



B - f2S . 4SHP-Methv[-pvrrolirtin-4^^^^^^ 

Hydrogen bromide (33% solution in acetic acid, 0.42 ml, 1.74 mmol) is added 
to a stirred solution of (2S. 4S^[2-methyl-1-(toluene-4-sulfonyl)-pyrrolidin-4-yl>(2- 
pheny|.quina 2 olin.4-yl).amine (0.32 g, 0.70 mmol), prepared as In Part A. in acetic 
acid (23 ml) and the solution set to reflux for 16 h. The solution Is concentrated and 
the residue purified by silica gel chromatography using ethyl acetate:methanol (1-4) 

^nTrnrf?T IUm M 6,Uant 10 9lve the tlt,e com PO«"d (90.0 mg- 

'H NMR (CDCI 3 ) 5 8.57.8.54 (m, 2H), 7.92-7.89 (d. 1H, J = 8.1 Hz). 7.79-7.76 1 

1H, J = 8.3 Hz), 7.73-7.68 (t, 1H, J = 7.6 H 2 ), 7.51-7.45 (m, 3H), 7.42-7 37 (t 1H J 

: 7.5 Hz, 6.1(V6.08 (m, 1H), 5.00 (m, 1H), 3.72-3.66 (dd 1H, J = 11.5. 6 Hz 

(m, 1H), 1.9M.86 (m, 1H), 1.26-1.24 (d. 3H. J = 6.1 Hz); 
15 FAB MS m/z found 305 (MH + ). 

Intermediate 25 



20 



25 



30 



Synthesized in a manner similar to Intermediate 1 7, using 4-Chloro-2-phenyl 
qumazohne (0.25 g, 1.04 mmol) and (2R, 4S).2-Methy..1- ( to.ueL-su,fonyl) , 

Z^TJIT, !°' 25 mm ° ,; Di CGSare> P '«*'' J - Med - 
2r ' ! 9 T (2R " 4S ^^ 2 " meth y , " 1 "t to,uen e-4-sulfonyl)-pyrrolidin-4-yl]- 
(2-phenyl-quinazolin-4-yl)-amine (0.37 g)- 

1H NMR (DCD.3) 5 8.48-8.45 (m, 2H), 7.93-7.90 (m, 1H), 7.83-7.80 (d. 2H, J « 8 1 

Tm 1m ^Vo; 2 , H ' " = 7 3 H2)> 7 ' 59 ' 7 - 36 (m ' 6H >' (m. 1H). 4.61-4.58 

(m. 1H), 3.85-3.81 (m, 1H), 3.70-3.68 (m, 1H), 3.55-3.49 (m. 1H) 2 45-2 41 (m 4HV 
1.85-1.80 (m, 1H), 1.54-1.52 (d. 3H, J = 6.1 Hz); ( ' ^ 

FAB MS m/z found 459 (MH+). 
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B. (2R . 4S)-f?'Methvl-Dvrrolidin-4.vn-rp.p hpn y | . Q uina7nlin^.yi).p m i nft 

Hydrogen bromide (33% solution in acetic acid, 0.5 ml, 2.02 mmol) is added 
to a stirred solution of (2R, 4S)-[2-methyl-1-(toluene-4-sulfonyl)-pyrrolidin-4-yl].(2- 
phenyl-quinazolin-4-yl)-amine (0.37 g, 0.81 mmol), prepared as in Part A, in acetic 
acid (27 ml) and the solution set to reflux for 16 h. The solution is concentrated, 
triturated with acetonitrile.methanol (1:1), and cooled (4°C). A solid precipitated out 
of the solution to give the title compound (87.6 mg): 

'H NMR (CD3OD) d 8.56-8.53 (d, 1H, J = 8.1 Hz). 8.32-8.29 (m. 2H), 8.04-7.93 (m, 
2H), 7.77-7.59 (m, 4H), 5.40-5.35 (m, 1H), 3.94-3.81 (m, 2H), 3.54-3.48 (dd, 1H J I 
12.5. 6.9 Hz). 2.84-2.75 (m. 1H), 2.18-2.07 (m, 1H). 1.51-1.49 (d, 3H, J = 6 6 Hz)- 
FAB MS m/z found 305 (MH + ). 

Intermediate 26 

(3S . 4R)-(4-Mffthyl-PYrrolid in-3-vl) - f? - n henvi.niiin fl yn»in^. v n. ami n Q 

A. (3S . 4S)-1-Bf?n2vl-4-methvl-nvrroliriinfl.a. f rf , r bo XV iie arid m ftthyl ftfitftr 

Trifluoroacetic acid (0.16 ml, 2.00 mmol) Is added to a stirred solution of 
benzyl-methoxymethyl-trimethylsilanyimethyl-amine(7.11 g, 29.96 mmol Terao Yet 
*l. Chem. Pharm. Bull.-. 1985; 33(7); 2762-2766.) and methyl crotonate (2.0g 19 98 
mmol) in methylene chloride (40 ml) at 0°C for 2 h. Saturated sodium carbonate is 
added and the reaction extracted with methylene chloride. The combined layers are 
dned with sodium sulfate and concentrated. The residue is purified by silica gel 
chromatography using ethenmethylene chloride (1:9) as eluant, followed by another 
punfication by silica gel chromatography using ethenmethylene chloride (gradient of 
1:49 to 5:95) as eluant to give (3S. 4S)-1-Benzyl-4-methyl-pyrrolidine-3-carboxylic 
acid methyl ester (3.79 g): 

H NMR (CDCI3) 8 7.32-7.24 (m. 5H). 3.68 (s. 3H). 3.67-3.54 (m. 2H). 2.87-2.75 (m 
3H). 2.57-2.49 (m, 2H), 2.24-2.19 (dd. 1H. J = 9.0. 6.6 Hz). 1.14-1.12 (d. 3H, J = ' 

6.6 Hz); 
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FAB MS m/z found 234 (MH+). : ••■ 

B. f3S.4R)-1-Ben2^l-3-ff1J-dimethvl-ethvlVow.carfaonv|.amino%4. methvl.nyrrnlirtina 

5 Potassium hydroxide (0.91 g, 1 6.24 mmol) is added to a stirred solution of 

(3S. 4S)-1-Benzyl-4-methyl-pyrrolidine-3-carboxylic acid methyl ester (3.79 g, 16.24 
mmol), prepared as in Part A, in ethanol (95% solution, 1 60 ml) and the solution 
heated to reflux for 1 6 h. The solution Is cooled to 0°C, hydrochloric acid (4N in 1 ,4- 
dioxane. 4.0 ml, 16.24 mmol) added, and the solution stirred for 30 mins. The 

10 potassium chloride salts are filtered out and the resulting solution concentrated. 
The residue is taken up in tert-butanol (162 ml) and triethyl amine (1.81 g, 17.86 
mmol) added. Diphenyl phosphoryl azide (4.9 ml, 17.86 mmol) is than added, and 
the solution heated to reflux for 16 h. The solution is concentrated, saturated sodium 
carbonate added, and the reaction extracted with ethyl acetate. The combined 

15 layers are dried with sodium sulfate and concentrated. Methanoliethyl acetate (1:3) 
is added and a white solid precipitated out of solution to give (3S, 4R)-1 -Benzyl-3- 
[(1,1-dimethyl-ethyl)-oxy-carbonyl-amino]-4-methyl-pyrrolidine (0.59 g): 
1H NMR (CDCI 3 )5 7.33-7.23 (m, 5H), 4.88-4.86 (m. 1H), 3.69 (m, 1H), 3.56 (s. 2H). 
3.02-2.98 (m, 1H), 2.63-2.61 (m, 2H), 1.98-1.89 (m, 2H), 1.43 (s. 9H), 1.10-1.08 (d. 

20 3H, J = 6.7 Hz); 

FAB MS m/z found 291 (MH+). 

C. (3S.4 , RH1 •BenZYl'4>m ethvi-Pvrrolidin-3 - v n-r2-Dhenvl-ouina?olin-4.yh.amj n ft 

25 (3S, 4R)-1-Benzyl-3-[(1,1-dimethyi-ethyl)-oxy-carbonyl-amino]-4-methyl-. ' 

pyrrolidine (0.59 g, 2.03 mmol), prepared as in Part B, taken up in a solution of , 
trifluoroacetic acid:anisole:water (8:1:1, 20 ml) at room temperature and stirred for^ 
16 h. The solution is concentrated, the residue is then taken up in tetrahydrofuran 
(20 ml) and triethylamine (1.2 ml. 8.12 mmol) added. 4-Chloro-2-phenyl quinazoline 

30 (0.49 g, 2.03 mmol) is added and the solution heated to reflux for 16 h. Saturated 
sodium carbonate is added and the reaction extracted with ethyl acetate. The .' 
combined layers are dried with sodium sulfate and concentrated. The residue is 
purified by silica gel chromatography using hexanerethyl acetate (1:1) as eluant to 
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give (3S. 4R)-(1-Ben2yl-4-methyl-pyrrolidin-3-yl)-(2-phenyi.quina20lin-4-yl)-amirie 
(0.59 g): 

1H NMR (CDCI 3 ) 5 8.58-8.55 (dd. 2H, J = 7.8. 1.9 Hz), 7.91-7.88 (d/lH, J = 8.3 : > 
Hz), 7.71-7.65 (m, 2H). 7.52-7.44 (m, 3H). 7.39-7.23 (m, 6H), 6.25-6.23 (d. 1H, j = 
7.8 Hz), 4.67-4.65 (m, 1H), 3.64-3.53 (m. 2H). 3.18-3.13 (m. 1H), 2.89-2.82 (m, 2H), 
2.25-2.24(m, 1H), 2.01-1.95 (m, 1H), 1.27-1.20 (m, 3H); 
FAB MS m/z found 395 (MH+). 

D- (3S.4R)-f4-Methvl-Dvrroliriin.3.vn.ri).phpn y |. at jin a 7 n iin.4.v)) . fl m j nft 



Ammonium formate (0.47 g, 7.48 mmol) is added to a solution of (3S. 4R)-(1- 
Benzyl-4-methyl-pyrrolidin-3-yl)-(2-phenyl-quinazolin-4-yl).amine(0.59g, 1.50 
mmol), prepared as in Part C. in methanol (30 ml) under argon. Then, 5% palladium 
on carbon (0.15 g, 25 wt%) is added and the solution is heated at reflux for 16 h. 

1 5 The solution is purged with nitrogen, filtered through Celite®, and concentrated to 
give the title compound (0.46 g) which is used directly without further purification- 
1H NMR (CD3OD) 8 8.45-8.42 (m, 2H), 8.34-8.31 (d, 1H, J = 8.0Hz), 7.86-7.81 (m, 
2H), 7.57-7.49 (m, 4H), 4.00-3.96 (m, 1H), 3.73-3.72 (m, 1H), 3.41-3.37 (m, 1H), 
3.15-3.08 (dd, 1H, J = 11.5, 9.3 Hz), 2.81-2.70 (m. 1H), 1.31-1.29 (d. 3H, J = 6 9 

'0 Hz); 

FAB MS m/z found 305 (MH+). 

Intermediate 27 

>G 2-B enzy|-4-f g-b romoethvn phpp 0 [ 
A. 3-Bromo-4-mf>thnyyp frpnethy| t\ ] r ^\ 



4-Methoxyphenethyl alcohol (50.0 g, 329 mmole) is dissolved in methylene 
chloride (300 mL) and cooled to 0°C. Bromine (20.0 mL. 388 mmole) is added * T 
slowly over 35 minutes. The mixture is stirred at 0°C for 60 minutes , then at 23 0 C ; 
for 90 minutes. The solution is recooled to 0°C and saturated aqueous sodium 
bisulfite is added until the red color disappeared. The mixture is concentrated to the 
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SUZ^,^^- k " 4 ■» «**» «• washed wiih 

B-2 -f2-f3-BroiTHH-mBlhn»viihPnviiPfhvm.. n . h Y f| m |T | , rnn 

) P» rt a ^' om< ^- me,lho 'When e |hyl alcohol (85.33 g. 369 mmole). prepared as in 
) Pari A, is dissolved in methylene chloride (400 mL) and cooled to n£ d Z • 

.oluenesullonate ,0.74 g . 2.94 mmoie, fe ^ ££££ * °£ ' * 

is added dropwise over ,0 minu.es. The mixture Is 

23 C (or 18 hours. Wa.er (200 mL) Is added and Ihe blphasic solution is ^ 

ZT4 '° ' h r' Je0US ^ ^ mMure fe w«nWe,her (5 x 

a^d2.12.(3*romo.4.me.ho wh eny0ethy 0 ,etrahydropy ra ^ 

'H NMR (CDCI 3 ) « 7.41 (m. 1H). 7.13 (m. 1H). 6.90 (m. 1H) 4 48 (m 1HI 3 
3H), 3.48 ,m. 2H). 3.44 (,. 2 H, 2.60 ,., 2H>. 1.64-1.43 (m, 6H,pZ ^ "* <S ' 

dt=e^r:~ V 

(150 mL) is added and Ihe two layers are seoaraied w= . : . wa,er y ; 

wi-helhylacetete^mL). ^c^Z^S^^ 1 ^ 
concentrated h vacuo. The rescue is chromatooraphed on si, J^Z, w«h " 
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70:30 hexanesrethyf acetate to afford [2.methox y .5-r2.aetr a hydropyran^ 
ytoxy)ethyljphenyl}phenyl methanol as a yellow oil (5 51 g) 
1 HNMR(CDC.3)57.3 9 -7.24(m,5H).7.21(m,1H),7.16(^ 1H) 6do 




o 16 ^^^^^^^ "-emano. (5 S1 

9. 16.1 mmole). prepared as in Pari C. is dissolved in methylene chloride (35 n>u 
and cooled >o O'C. Pyridine (2.50 mL. 30.9 mmole) and 4-D M A P 7 2 Tp f 7 , 
mjNh) are added. Acetic anhydride (1.70 mL, 18.0 mmole, is adL and ,he 
mwure ,s warmed to 23-C and stirred (or 90 minutes. Water (100 muTa^ed and 

fc^o T^' T ""'"'^"^^^TOlandcoLntrated 

teZtl , P ' aCed Under ni "°9 en - **< (2-methoxy.5-f 2 . 
tetrahydropyran-s-yloxyJethyllphenyDphenyl methyl ester (4 69 o 12 2 mil ' 

concentrated ,n vacuo. The residue is chromatooraphed on sitica gtanTeluted w«h 
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80:20 hexanesrethyl acetate to yield 2-(2-(3-benzyl-4- 
methoxyphenyl)ethoxyJtetrahydropyran as a clear colorless oil (3 16 g) 
1H NMR (CDCI 3 ) 57.25-7.12 (m, 5H). 7.04 (d. 1H). 6.97 (s, 1H), 6.89 (d. 1H), 4 57 
(m. 1H). 3.95 (s. 2H). 3.84 (q, 1H), 3.78 (s. 3H), 3.75 (m, 1H). 3.56 (q, 1H), 3.41 (m 
1H), 2.79 (t,2H). 1.81-1.44 (m,6H)ppm. 

F.2-f3-Benzvl-4-methf>yyph Qnvnsthan»| 

2-[2-(3-Ben2yl-4-methoxyphenyl)ethoxy]tetrahydropyran (3.16 g 9 70 
mmole), prepared as in Part E, is dissolved in methanol (20 mL). p-Toluenesulfonic 
acid (0.18 g. 0.94 mmole) is added and the mixture is stirred at 23°C for 60 minutes 
Triethylamine (0.26 mL) is added and the mixture is concentrated to provide 2-(3- ' 
benzyW-methoxyphenyDethanol as a clear colorless oil (2.93 g) that is used without 
further purification. 

1H NMR (CDCI3) 5 7.24-7.15 (m. 5H). 7.04 (d, 1H), 6.91 (s, 1H), 6.80 (d, iH). 3 92 
(s. 2H), 3.79 (s. 3H), 3.77 (t. 2H), 2.77 (t, 2H) ppm. 

G.2rBenzvl-4-r2.hromftethY|} Rn j ffn | ff 

2-(3-Ben 2 yl-4-methoxyphenyl)ethanol (2.93 g, 12.1 mmole), prepared as in 
Part F, is d.ssolved in methylene chloride (30 mL) and cooled to 0°C 
Tnphenylphosphine (3.24 g, 12.4 mmole) is added, followed by slow addition of 
bromme (0.62 mL. 12.0 mmole). The mixture is warmed to 23'C and stirred for 3 
hours. The solution is concentrated in vacuo and the residue is chromatographed on 
silica gel and eluted with 80:20 hexanesrethyl acetate to afford 2-ben 2 yl-4-(2- 
bromoethyl)anisole as a yellow liquid (2.83 g) 

1H NMR (CDCI3) 8 7.26-7.17 (m, 5H). 7.01 (d, 1H), 6.89 (s, 1H), 6.80 (d, 1H) 3 93 
(s. 2H), 3.79 (s, 3H), 3.46 (t, 2H), 3.03 (t, 2H) ppm. ] 

H. 2-BRn7Vl-4-f2.hrnmnpthYl)rhfrirl 

S-Benzyl-^-bromoethyDanisole (0.75 g, 2.47 mmole), prepared as in Part ' ' 
,s added 10 a 50 mL ,,as k- Boron tribromide (3.00 mL of a 1.0 M solution in 
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methylene chloride , 3.0 mmole) is added and the solution turned dark brown. The 
mixture is allowed to stir at 23°C for 2 hours. The solution is cooled to -78°C and 
methanol (-1-2 mL) is added. The solution is concentrated in vacuo. The residue is 
dissolved in toluene (5 mL) and concentrated in vacuo to yield the title compound as 
a dark brown oil (0.72 g) that is used without further purification. 
1H NMR (CDCI 3 ) d 7.27-7.20 (m, 5H), 6.98 (m, 2H), 6.75 (d. 1H), 3.98 (s. 2H), 3.50 
(t. 2H), 3.05 (t. 2H) ppm. 

Intermediate 28 

3-(N-Acetvl)aminc-4-mftthoyvphenftthvlp.tf M uenesulfnnatfl 

A. 4-Methoxvphenethyl app^a 

4-Methoxyphenethyl alcohol (10.24 g, 67.3 mmole) is dissolved in methylene 
chloride (1 50 mL) and cooled to 0°C. Pyridine (8.00 mL, 98.9 mmole) is added, 
followed by 4-DMAP (0.78 g, 6.41 mmole) and acetic anhydride (7.50 mL, 79.5 
mmole). The solution is warmed to 23 8 C and stirred for 2 hours. Water (200 mL) is 
added and the two layers are separated. The aqueous layer is extracted with 
methylene chloride (2 x 25 mL). The combined organics are dried (MgS0 4 ) and 
concentrated in vacuo to afford 4-methoxyphenethyl acetate as a yellow liquid (14.32 
g) that is used without further purification. 

1H NMR (CDCI 3 ) 6 7.13 (d, 2H), 6.81 (d. 2H), 4.22 (t, 2H). 3.79 (s. 3H), 2.84 (t 2H) 
2.02 (s. 3H) ppm. ' ' 

B. 3-Nitro-4-methQxyphAn othvl arpfa tft 

4-Methoxyphenethyl acetate (14.32 g, 73.8 mmole). prepared as in Part A is f 
dissolved in acetic acid (100 mL). The solution is cooled to 0°C and concentrated i 
nitric acid (14.5 mL, 232 mmole) is added, followed by sodium nitrite (7.62 g, 110 t 1 
mmole). The solution is stirred at 0 8 C for 2 hours, then at 23°C for 3 hours. The ^ - 
suspension is recooled to 0°C and concentrated nitric acid (14 mL) is added. The 
mixture is stirred at 0°C for 30 minutes, then is warmed to 23°C and stirred for 18 " 
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hours. Water (300 mL) is added and the mixtur is extracted with ethyl ether (7 x 50 
mL). The combined organics are washed with water (4 x 100 mL), dried (MgS04) 
and concentrated in vacuo to provide 3-nitro-4-methoxyphenethyl acetate (21 78 g) 
as an orange oil contaminated with acetic acid. The mixture is carried on without 
5 further purification. 

1H NMR (CDCI 3 ) d 7.70 (s. 1H), 7.39 (d. 1H), 7.01 (d, 1H). 4.24 (t, 2H), 3.92 (s. 3H), 
2.91 (t. 2H), 2.02 (s. 3H) ppm. 

C. 3-Amino-4-methoxvnhftnethvl acetate 

10 

To a clean dry flask is placed 10% palladium on carbon (5.02 g. 4.71 mmole). 
3-Nitro-4-methoxyphenethyl acetate (21.78 g, 91.1 mmole), prepared as in Part B, is 
dissolved in isopropanol/ethyl acetate (75 mL/75 mL) and slowly added. The 
atmosphere is changed to hydrogen and the reaction vessel is pressurized to 50 psi 
and shaken for 4 hours (hydrogen uptake is very rapid). The mixture is filtered 
through a pad of Celite. The filter cake is washed with methylene chloride (3 x 20 
mL). The combined filtrates are concentrated in vacuo to afford 3-amino-4- 
. methoxyphenethyl acetate (14.98 g) as a dark red oil. The material is stored in the 
refrigerator and used without further purification. 1 H NMR (CDCI3) 5 6.69 (d, 1 H), 
6.58 (m. 2H), 4.21 (t. 2H), 3.82 (s, 3H). 2.79 (t, 2H), 2.03 (s, 3H) ppm. 

D - 3-(N-Acetvnamino-4.mPth oxvDhP!nBthYln fff>tBtft 

3-Amino-4-methoxyphenethyl acetate (1.06 g, 5.07 mmole), prepared as in 
Part C, is dissolved in methylene chloride (15 mL) and cooled to 0°C. Pyridine (2.00 
mL, 24.7 mmole) and 4-DMAP (0.0654 g, 0.54 mmole) are added. Acetyl chloride 
(0.400 mL, 5.63 mmole) is added and the solution is stirred at 0°C for 45 minutes. 
Water (20 mL) is added and the two layers are separated. The aqueous layer is ' 
extracted with methylene chloride (2x5 mL). The combined organics are dried ,i 
(MgS04) and concentrated in vacuo. The residue is chromatographed on silica gel 
and eluted with a) 60:40 ethyl acetaterhexanes; b) 70:30 ethyl acetate.-hexanes to • 
afford 3-(N-acetyl)amino-4-methoxyphenethyl acetate (0.48 g) as a yellow solid. 



GI2019 



-69- 



tO 



1 H NMR (CDCI 3 )d 8.24 (s, 1H), 7.73 (brs. 1H),6.83(d, 1H),6.79(d, 1H),4.22(t, 
2H). 3.82 (s, 3H), 2.86 (t, 2H), 2.19 (s, 3H), 2.01 (s, 3H) ppm. 

£ 3-fN-Acetvl)flmlnQ-4-metho?(vnhenf>thvlfltrohol 

3-(N-Acetyl)amino-4-methoxyphenethyl acetate (0.48 g. 1.93 mmole), 
prepared as in Part D, is dissolved in 4/1/1 tetrahydrofuran/methanol/water (12 mL) 
and cooled to 0°C. Lithium hydroxide (0.21 g, 4.93 mmole) is added and the mixture 
is stirred at 0°C for 90 minutes. Saturated aqueous ammonium chloride (20 mL) is 
added and the mixture Is extracted with ethyl acetate (2 x 10 mL). The combined 
organics are dried (MgS04) and concentrated in vacuo to provide 3-(N- 
acetyl)amino-4-methoxyphenethyl alcohol (0.34 g) as a light yellow solid that is used 
without further purification. 1 H NMR (CDCI 3 ) 6 8.25 (s, 1 H), 7.76 (br s, 1 H), 6.88 (d 
1H), 6.79 (d, 1H), 3.84 (s, 3H), 3.82 (t. 2H), 2.81 (t. 2H). 2.19 (s. 3H) ppm. 

F. 3-fN-ACgtYl)arnino-4-methoxvDhenftth y l p^ luenes.ilfnna^ 

3-(N-Acetyl)amino-4-methoxyphenethyl alcohol (0.34 g, 1.63 mmole). 
prepared as in Part E, is dissolved in pyridine (7 mL) and cooled to 0°C. p-Toluene 
sulfonyl chloride (0.32 g. 1.68 mmole) is added. The solution immediately turned red 
and then faded back into yellow. The mixture is stirred at 0°C and slowly warmed to 
23'C over 4 hours. Water (50 mL) is added and the mixture is extracted, with ethyl 
acetate (4 x 10 mL). The combined organics are dried (MgS0 4 ) and concentrated in 
vacuo. The residue is chromatographed on silica gel and eluted with 70:30 ethyl 
acetate:hexanes to yield the title compound (0.26 g) as a white solid 
'H NMR (CDCI3) 5 8.11 (S. 1H), 7.69 (m, 3H), 7.24 (d, 2H), 6.81 (d, 1H), 6 77 (d 
1H), 4.18 (t, 2H), 3.82 (s. 3H), 2.85 (t. 2H), 2.42 (s. 3H), 2.18 (s, 3H) ppm. 



GI2019 



5 



-70- 



Intermediate 29 

TQluene-4-sulfonic acid 2-^aretvi-4.methnYYp h envitethyi »^ ftr ' 
A. 1-f2-MethQXV-5-r2-rtetrahvdrdDvran.9.vlfty y )ethvnohBn V i^ hnnol 



2.Methoxy-5-[2-(tetrahydropyran-2-yloxy)ethyl]ben2aldehyde (4.03 g, 15.3 
mmole), prepared as in Intermediate 38B, is dissolved in tetrahydrofuran (20 mL) 

10 and is cooled to -78°C. Methyllithium (30.0 mL of a 1.4M solution. 42 mmole) is 
added and the mixture is allowed to warm to 23°C over 60 minutes. The solution is 
stirred at 23°C for 90 minutes before water (50 mL) is slowly added (gas evolutionl). 
The two layers are separated and the aqueous layer is extracted with ethyl acetate 
(2x10 mL). The combined organics are dried (MgS04) and concentrated in vacuo. 

1 5 The residue is chromatographed on silica gel and eluted with 60:40 hexanes:ethyl 

acetate to afford 1-{2-methoxy-5-[2-(tetrahydropyran-2-yloxy)ethyl]phenyl}ethanol as 
a yellow oil (1.54 g). 

*H NMR (CDCI 3 ) 5 7.20 (s. 1H), 7.11 (m, 1H), 6.80 (d. 1H), 5.08 (m, 1H), 4.59 (br s 
1H), 3.92 (m. 1H), 3.84 (s. 3H), 3.79 (m, 1H), 3.58 (m, 1H), 3.44 (m, 1H), 2 85 (t 
0 2H), 1 .84-1 .44 (m, 6H), 1 .43 (d, 3H) ppm. 

B. 1-(2'Mf?thoxv-5-f2-(telrahvdronvran.p. V inv V \ot h vnDhp > nv n etharT ftn p 

H2-Methoxy-5-[2-(tetrahydropyran-2-yloxy)ethyl]phenyl}e'thanol (1.07 g 3 82 
5 mmole), prepared as in Part A, is dissolved in N.N-dimethylformamide (10 mL)' 
Pyridinium dichromate (1.84 g, 4.89 mmole) is added and the mixture is stirred at V 
23°C for 18 hours. Water (50 mL) is added and the mixture is extracted with diethyl 
ether (5x15 mL). The combined organics are washed with water (5 x 25 mL) then V 
dned (MgS04) and concentrated in vacuo to afford 1-{2-methoxy-5-[2- ' ■ - ' f* 

3 (tetrahydropyran-2.yloxy)ethylJphenyl}ethanone (0.98 g) as a dark orange liquid that 
is used without further purification. 
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1H NMR (CDCI3) 6 7.60 (s. 1H), 7.34 (d, 1H), 6.86 (d, 1H), 4.58 (br s. 1H), 3.88 (m, 
1H), 3.85 (s, 3H). 3.77 (m, 1H), 3.57 (m, 1H), 3.44 (m, 1H). 2.83 (t. 2H). 2.59 (s. 3H) 
1.81-1.43 (m,6H)ppm. 

5 C. .1 'f5'f2-HvdrQxvethvlV2-mftthoxvDhenvi|P>ha nnnft 

H2-Methoxy-5-[2-(tetrahydropyran-2-yloxy)ethyllphenyl}ethanone (0.98 g, 
3.51 mmole). prepared as in Part B, is dissolved in methanol (10 mL). p- 
Toluenesulfonic acid (0.067 g, 0.35 mmole) is added and the solution turned bright 
yellow. The reaction is allowed to stir at 23°C for 2 hours. Triethylamine (0.08 mL) 
is added and the mixture is concentrated in vacuo to provide 1-[5-(2-hydroxyethyl)-2- 
methoxyphenyljethanone (0.80 g) as a green oil that is used without further 
purification. 

1H NMR (CDCI3) d 7.60 (s, 1H), 7.33 (d. 1H). 6.91 (m, 1H), 3.87 (s, 3H), 3.82 (t 
1 5 2H), 2.80 (t. 2H), 2.59 (s. 3H) ppm. 

D- Tci»ene-4-snlfonfc acid 2-f3-acetvi.4.mPthn ^ henvnpth V i 

1-[5-(2-Hydroxyethyl)-2-methoxyphenyl]ethanone (0.80 g, 4.13 mmole) is 
dissolved in pyridine (4 mL). p-Toluenesulfonyl chloride (1.17 g, 6.14 mmole) is 
added and the solution is stirred at 23°C for 90 minutes. Water (25 mL) is added 
and the mixture is extracted with ethyl acetate (3 x 10 mL). The combined organics 
are dned (MgS0 4 ) and concentrated in vacuo. The residue is chromatographed on 
silica gel and eluted with 70:30 hexanestethyl acetate to afford the title compound 
25 (0.59 g, ) as an orange oil. 

1H NMR (CDCI3) 8 7.71 (d. 2H), 7.43 (s, 1H), 7.25 (m, 3H), 6.87 (d, 1H), 4.18 (t. 2H) 
3.88 (s, 3H), 2.90 (t, 2H), 2.59 (s, 3H), 2.41 (s, 3H) ppm. 

Intermediate 30 



20 
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2-Pyrrolidone (0.54 g. 6.31 mmole) is dissolved in tetrahydrofuran (10 mL) , 
and cooled to -78°C. Butyllithium (4.3 mL of a 1.6 M solution in hexane, 6.9 mmole) 
is added and the mixture is stirred at -78°C for 40 minutes. 6-Bromohexarioyl y k- - 
chloride (1.00 mL, 6.53 mmole) is added and the solution is stirred at -78°C for 30 
minutes. Saturated aqueous sodium chloride (50 mL) is added and the two layers 
are separated. The aqueous layer is extracted with ethyl acetate (2x10 mL). The 
combined organics are dried (MgS04) and concentrated in vacuo to provide the title 
compound (1.86 g) as a dark yellow liquid that is used without further purification. •£ 
1H NMR (CDCI3) 5 3.80 (t, 2H), 3.40 (t, 2H), 2.92 (t, 2H), 2.60 (t, 2H), 2.04 (m, 2H), 
1.91 (m, 2H), 1.65 (m. 2H). 1.49 (m. 2H) ppm. 

Intermediate 31 - 
1-f2-Chloroethvn.3-methvlsi ilfonvl-g.imiria7nliriinnno 
A. 1 -f2-ChloroethvlV?-imiri azolidinonp 

1 -(2-Hydroxyethyl)-2-imidazolidinone (1 8.94 g, 1 46 mmole) is dissolved in 
chloroform (200 mL). Thionyl chloride (12.7 mL, 174 mmole) is added and the 
solution is heated to reflux for 90 minutes. The solution is concentrated in vacuo. 
The residue is extracted with ethyl acetate (3 x 50 mL) and the combined organics 
are filtered and concentrated in vacuo to afford 1-(2-chloroethyl)-2-imidazolidinone 
as an orange solid that is used directly without further purification. 
1 H NMR (CDCI3) 8 9.1 8 (br s, 1 H), 3.72-3.55 (m, 8H) ppm. 

B- 1-(2-ChtQroftlhvn-3-methvlsultenvl.?-lmMayn||f ll non f » 

1-(2-Chloroethyl)-2-imidazolidinone (1.49 g, 10.0 mmole), prepared as in Part 
A, is dissolved in tetrahydrofuran (15 mL) and cooled to -78°C. Butyllithium (7.00 mL 
of a 1.6 M solution in hexanes, 1 1.2 mmole) is added and the solution is stirred at "t 
-78°C for 30 minutes. Methanesulfonyl chloride (0.82 mL. 10.6 mmole) is added and 
the solution is stirred at -78°C for 30 minutes. Brine (50 mL) is added and the two < 
layers are separated. The aqueous layer is extracted with ethyl acetate (2 x 10 mL). 
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The combined organics are dried (MgS04) and concentrated in vacuo to provide the 
title compound (223 g) as a dark brown solid. 
1 H NMR (CDCI3) 8 3.88 (t, 2H), 3.69-3.58 (m, 6H), 3.29 (s. 3H) ppm; 

5 Intermediate 32 

■ 1-f2-ChlorQftthvn-3-trimethvlacfttvl-2.imiri a yniirii nonft 

1-(2-Chloroethyl)-2-imidazolidinone (1.38 g, 9.31 mmole) is dissolved in 
10 tetrahydrofuran (15 mL) and is cooled to -78°C. Butyllithium (6.50 mL of a 1.6 M 
solution in hexanes, 10.4 mmole) is added and the solution is stirred at -78°C for 30 
minutes. Trimethylacetyl chloride (1.20 mL, 9.74 mmole) is added and the solution 
is stirred at -78°C for 30 minutes. Brine (50 mL) is added and the two layers are 
separated. The aqueous layer is extracted with ethyl acetate (2 x 10 mL). The 
5 combined organics are dried (MgS0 4 ) and concentrated in vacuo to afford the title 
compound (1 .90 g) as a dark yellow oil that is used without further purification 
1 H NMR (CDCI3) 5 3.85 (t.2H), 3.68 (m,2H), 3.59 (m,4H), 1.38 (s. 9H) ppm.' 
Analytical Calculated: C.68.3%; H, 7.1%; N, 17.1%; Found: C, 68.07%; H, 7.1 1%- 
N, 16.74%. 

0 

Intermediate 33 



■1-f4-Bromohiitvrvn.s.va|groin^tnm 

S-Valerolactam (1.45 g, 14.7 mmole) is dissolved in tetrahydrofuran (20 mL) 
and is cooled to -78»C. Butyllithium (10.0 mL of a 1.6 M solution in hexanes. 16 0 
mmole) is added and the solution is stirred at -78»C for 60 minutes. 4-Bromobutyryl 
chloride (1.80 mL, 15.5 mmole) is added and the solution is allowed to slowly warm 
to 23»C over 2 hours, then stir at 23»C for 60 minutes. Water (50 mL) is added and 
the two layers are separated. The aqueous layer is extracted with ethyl acetate (2 x 
10 mL). The combined organics are dried (MgS0 4 ) and concentrated in vacuo The 'i 
res.due is chromatographed on silica gel and eluted with 1/1 ethyl acetate/hexanes 
to afford the title compound (3.43 g) as a light yellow oil. 
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1 H NMR (CDCI3) 5 3.69 (m, 2H), 3.45 (t. 2H), 3.04 (I, 2H), 2.59 (m. 2H), 2.2f (m 
2H), 1.83 (m, 4H) ppm. 



Intermediate 34 



5-f2-ff3-fR)-fN-PhPnYlmPthvl-(2-Dhenvt-n»ina7 0 lin.4.vi^minn ^ et h v nunyr m |j r1 j n . 1 - 
Vn-ethYn-?-mPthQXV-ben7PnPSulfonamlri 0 hj s trifluofflarptafft 

A. N-fPhenv[mftthvl)-5-Qxo-i-n.rR%nhPn V iftth y i). ? . f R v nvrfft iiriino^^ v nm |^ 

A mixture of 5-Oxo-1 -(1-(R)-phenylethyl)-3-(R).pyrrolidinecarboxylic acid ' 
methyl ester (9g; 36.39 mmol)(Culbertson. T.P., etal, J. Med. Chem., 30, 171 1 ' 
(1987)) and benzylamine (30g) Is allowed to stand at 23<>c for 48h. The excess 
benzylamine is removed by evaporation and the residue triturated with 
EtOAc-hexane (1 :2: 50 mL). The resulting white solid is collected by filtration to 

afford N-(Phenylmethyl).5-oxo.l.(i.(R)- P h e nylethyl)-3.(R).pyrrolidinecarboxamide 
(7.33g). A portion is crystallized from EtOAc-hexane. 

lHNMR(CDCl3)5 7.35-7.20(m,10H),6.02(brs.1H),5.43(q,J = 72H2 1H) 
4.40 ( d , J = 5.6 H 2 . 2H), 3.57 (dd, J = 7.6 Hz, J* = 9.6 Hz, 1H), 3.1 1 (t. J = 8.8 Hz 
1H), 2.87 (quin, J = 8.4 Hz, 1H), 2.64 (ABX system, J ab = 16.4 Hz, J ax = 8.8 Hz. J bx 
= 9.6 Hz, 2H), 1 .50 (d, J = 7.2 Hz, 3H). 

Anal. Found: C, 74.35; H, 6.99; N, 8.65. C20H22N2O2 Requires: C. 74.51; H 6 88' 
N,8.69%. ' ' ' 

B. 3:(S)-fPhftnvlrnethvlaminomPthv».i.MWR\. P h f >p Y ! et hvnnyrrr>i^i nf > 

A solution of N-(phenylmethyl).5-oxo-1-(1.(R).phenylethyl)-3-(R). 
pyrrolidinecarboxamide (6.5 g; 20.96 mmol), prepared as in Part A, in THF (100 mL) 
.s added to a suspension of UAIH4 (2 g) in THF (100 mL) and the mixture heated I 
under reflux for 2 h. The mixture is cooled to 0 o C and carefully treated with water - 
unt.l all excess reagent Is decomposed. The resulting mixture is filtered through 
cehto and the solvent evaporated. The residue is diluted with water (1 00 mL) and : 
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extracted with EtOAc (4 x 50 mL). The combined organic layers ar dried (K2CO3) 
and evaporated to afford 3-(S).(Phenylmethylaminomethyl)-l-(i-(R). 
phenylethyl)pyrrolidine as an oil (5.93 g). 

1H NMR (CDCI3) 5 7.35-7.19 (m, 10H), 3.78 (s. 2H), 3.17 (q, J a 6.4 Hz/ 1H) 2 85 (t 
6.4 Hz 1H), 2.59 (d. J = 7.2 Hz, 2H), 2.55-2.27 (m, 3H), 2.1 1 (dd, J = 6.4 Hz7= 9 2 
Hz. 1H), 1.95 <m, 1H), 1.45 (m, 1H), 1.38 (d. J = 6.8 Hz. 3H) 

13c NM ^(CDCI3) 6 145.59. 140.45, 128.29, 128.19, 127.97, 127.06, 126 78 ' 
126.72, 65.84, 57.71, 54.51, 54.00, 52.58, 37.47, 28.89, 23.17. ' J- 

A solution of 3-(S)-(Phenylmethylaminomethyl)-l-(i-(R). 
phenylethyl)pyrrolidine 

(700 mg; 2.48 mmol), prepared as in Part B, 4-chloro-2-pheny|.quinazoline (1 2 g 
'^ZTTT^ (4 in ^ (S mL) 15 hea,ed * »° * a sealed 

a^da Jn , L -rt (2 ° mL> - ° r9aniC ' ayer iS S6 P arated - dri «* (MgS04> 
and evaporated. The residue is purified by chromatography using 25% EtOAc- 

hexane as eluent to afford 3-(R H N-Phenylmeth y i-(2-Phen y i- q uinazolin-4- 

i^S^!^ as a y e,,ow foam (1-166 g) 

If- .NMR (CDCI3) S 8.58 (m, 2H), 7.97 (m, 2H). 7.70 (m . 1H), 7.55:7.23 (m 14H) 
5.04 (AB system, J ab = 1 6 .2 Hz. 2H), 3.80 (ABX system, J ab = 13.5 Hz L - 6 9 

«n), 1.53 (m, 1H), 1.33 (d, J = 6.6 Hz, 3H). 



lirj^yijaminomPthv/nrswrfQijijiY 



A mixture of ammonium formate (600 mg). 1 0% Pd/C (500 mg) and 3-rm rKi 
phenylmethyl-(2.Pheny|.quinazolin-4.yl)aminomethylM.(i.( R 9) ' (RHN * 

water (15 mL) is heated under reflux for 2h. The mixture is cooled and additional . 
ammon,um formate (600 mg) is added followed by a further 2h at reflux. The ct.ed 
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mrxture . And through celite and the solvent evaporat d. T* residue is 
part»t.oned between water (30 mL) and EtOAc (50 mL) and the organic layer is 
separated, dried ( M gS0 4 ) and evaporated to afford H^Ptenyin^ 

2!^^^^^ SS 3 brown foam (630 mg). 

ou\ (CD3OD) 5 8.42 (m, 2H), 8.07 (m, 1H),7.78(m, 1H).5.12(s 2H 3 9 5mn 
2H), 3.50-2.90 (m, 6H), 2.20 (m, 1H), 1.80 (m, 1H). ' (m ' 

mate^r ^ ^ *° PreS6nC9 ° f 25% of ^"zyW 




10 



A mixture of 3-(RHN.phenylmethyi-(2.Phenyl- q uin a2 olin-4. 
yOam.nom e thyl] P yrrolidine (600 mg; 1.521 mmol). prepared as in Part D5/2 

:2=SHSS=rr a 

(W0 mg). A port.on of this material (300 mg) is purified by reverse Phaser to 
afford the title compound as a yellow powder (130 mg) ° * 

1 HNMR(DMSO-d 6 )S 10.00 (brd 1H) 8 41 c I J «m ou. o 

Anal Found: C. 52.75; H. 4.63; N. 7.7,. C3 5 H37N 5 03S.2.5CF3C02H H,0 
Requires: C, 52.75; H, 4.59; N. 7.69%. 3^2«.H 2 0 
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«w Intermediate 35 

5-f2-fffr(SMN-PhPnylmpthvl-f2-nhft^^ 

Vl)-ethvn-2-methow.hftn7Anesurfonam?ri e blstriflnnrnq^ a | ft 

A. N-fPhenv(mftthvl)-5-QXQ-1-ri-ffl). D h e nvl»th V I U 3.rSWnvrrnlif<in Qea rhnY a mMo < 

Synthesized in a manner similar to Intermediate 34A, using 5-oxo-1-(1-(R)- 
phenylethyl)-3-(S)-pyrrolidinecarboxylic acid, methyl ester (97%)(Culbertson, T.P., 
etal, J. Med. Chem., 30, 1711 (1987)). A portion is crystallized from EtOAc-hexane 

to yield N.(Phenylmethyl)-5-oxo.1.(l.(R).phehylethyl).3.(S).pyrrolidinecarboxamide i 
1H NMR (CDCI 3 ) d 7.40-7.10 (m, 10H), 6.13 (m, 1H), 5.45 (q, J = 7.2 Hz, 1H), 4.34 
(d, J = 5.7 Hz, 2H), 3.47 (dd, J = 9.0 Hz, J' = 9.9 Hz. 1 H), 3.22 (dd, J = 6.9 Hz J' = 
9.6 Hz. 1H). 3.01 (quin. J = 6.6 Hz. 1H). 2.64 (ABX system, J a b = 16.8 Hz, J ax = 81 
Hz. Jbx = 9.3 Hz, 2H), 1.51 (d. J = 72 Hz, 3H). 

Anal. Found: C, 74.53; H, 6.91; N, 8.70. C 2 oH22N 2 0 2 Requires: C. 74.51; H, 6 88 
N.8.69%. 

B. 3-fR)-fPhenvlmPthvlaminometh V lWi.(i.f q ).p h ff n v | ethvnnv rrft | iriinft 

Prepared in as in Intermediate 34 B from N-(phenylmethyl)-5-oxo-1-(1-(R)- 
phenylethyl)-3-(S)-pyrrolidinecarboxamide (100%), prepared as in Part A, to yield 3- 
(R^(Pheny^methylaminomethyl)-1-(^(R).phenylethyl)pyrrolidine 
PH NMR (CDCI 3 ) 6 7.35-7.20 (m, 10H), 3.76(s. 2H), 3.16 (q, J = 6.4 Hz 1H) 2 75 
(m 1 1 H). 2.65 (dd, J = 8.0 Hz. J' = 8.8 Hz, 1H), 2.58 (d. J = 7.2 Hz. 2H), 2.31 im. 2H), 
2.1 (dd, J = 7.2 Hz. J' = 9.2 Hz. 1H), 2.00 (m. 1H), 1.44 (m. 2H), 1.37 (d, J = 6.4 Hz, : 
3H). 

13 C NMR (CDCI 3 ) S 145.55, 140.43, 128.30, 128.20, 127.99, 127.11. 126.79, 
126.76. 65.86, 57.85, 54.36, 54.05, 52.43, 37.68, 28.87, 23.10. ' 
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C. frfSHN-Phftnvfmethvl-fr-PhPn^ 

Phenvlethvnpyrmlj^jnft 

Prepared as in Intermediate 34 C from 3-(R)-(Phenylmethylaminomethyl)-l. 
(1-(R)-phenylethyl)pyrrolidine (91%). prepared as in Part B to yield 3-(SMN-: 
Phenylmethyl-(2-Phenyl-quina2olin-4-yl)aminomethyl]-1.(i.(R). 
phenylethyljpyrrolidine . 

1H NMR (CDCI 3 ) 58.52 (m, 2H), 7.98 (dd. J = 8.4 Hz. J' = 12.4 Hz. 2H). 7.69 (t J = 
7.6 Hz. 1H). 7.53-7.15 (m. 14H). 5.04 (s. 2H). 3.79 (d. 7.2 Hz. 2H). 3.12 (q. 6 4 Hz 

- 64 2 Hz3H) 1H) ' 2 ^ 2H) ' 2H) * 1 ' 98 1H)> 1 ' 46 (m> 1H) * 1 ' 28 (d>,J 

13C NMR (CDCI 3 ) 5 164.10. 159.09. 153.14. 145.41. 138.73. 137.72 13210 
129.96. 129.1 1. 128.99. 128.72. 128.36. 128.22. 127.34. 127.04. 126.79. 124 87 
15 124.5. 1 15.22. 65.49. 56.90. 55.17. 54.92. 52.28. 35.88. 28.65. 

P. HSHN-PhenvlmethvH^^ 

P ; e P aredasfn,n term e diate34Dfrom3-(SHN-phenylmethyl-(2-Phenyl- 
20 qu-nazohn^ prepar6d ^ ^ ^ 

to y ie! d 3-(S)-[N-Phenylmethyl-(2-PhGn y !-qmnazolin-4-yl)aminom e thylJpyrrolidine. ' 



25 



30 



Prepared as in Intermediate 34 E from 3.(S).[N-phenylmethyl-(2-Phenyl- 
qu.nazol,n.4-yl)aminomethyl]pyrrolidine. prepared as in Part D to yield the title : 
compound. 

[a]D -3.03° (c=0.89; MeOH). 

Anal. Found: C. 51.28; H. 4.28; N. 7.44. C35H37N5O3S.3CF3CO2H 0 5H 2 0 
Requires: C. 521 .36; H. 4.31 ; N. 7.30%. 
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Intermediate 36 

3-f3-lndolvn-1-pronvlmflth g | n p^ | ,[f nnn t ft 
5 A. 3-tt-lnrinly rM.nmnanqf 

A slurry of lithium aluminum hydride (1.5 g, 40 mmol) in tetrahydrofuran (50 
mL) is stirred at 25°C as 3-indole-3-propionic acid (5.00 g, 26.43 mmol) is added In 
small portions. The mixture is heated under reflux for 6 h and is stirred at 25<>c for 

0 14 h. The mixture is then chilled to 0<>C and is treated sequentially with 1 5 mL of 
water, 15 mL of 15% aqueous sodium hydroxide, and 4.5 mL of water. The mixture 
(IseTasanoH * °° nCentraled h VaCU0 10 provlde 3-(3-indolyl)-1-propanol 
1H NMR (CDC. 3 i 8 8.00 (bs, 1H, NH), 7.62 (d, J = 8 Hz, 1H, ArH), 7.39 (d. J = 8 Hz 

» 1H. ArH), 7.22 (t. 1H. J = 8 Hz, ArH), 7.17 (t, J = 8 Hz 1H AM) 7 01 1« in A,m ' 
3-78 (t, J - 6 Hz, 2H, CH 2 0), 2.83 (t. J = 6 Hz, 2H, 

' A solution of 3-(3-indolyl).l-pr 0p anol (2.20 g, 12.56 mmol), prepared as in 

Tm. h' ' hTJ'' 06 02 mL) IS ChiHed ,0 °° C and treated wlth methanesulfonyl 

tKi^h trea,edW " ,hwa,er - Th8ml ^ is extracted with ethyl acetate; 
The comb.ned organ,c phases are washed with water and saturated aqueous 

provided the title compound (2.26 g) as an oil 

h Z 7 ^ Tu <bS ' ,H m 7 - 6 ° «* J ■ 8 Hz ' 1H ' AfH >' ™ «* •> ■ i* 
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Intermediate 37 
?-f3-Hydroxvmpthvl.4-methoxvDhenvnethvlmethanesulfQ n ate 

5 

A 9/3-BromQ -4.mftthoxvDhfinvnethanQl 

A solution of 4-methoxyphenethyl alcohol (50.0 g, 329 mmol) In 300 mL of 
dichloromethane is chilled to 0°C and is treated with bromine (20 mL. 387 mmol) 
10 dropwise. After 1 h at 0°C and 2 h at 25°C the mixture Is chilled to 0°C and is 
treated carefully with saturated aqueous sodium bisulfite until the bromine is ; 
consumed. The mixture Is concentrated in vacuo and the residue is taken up in ethyl 
acetate. The mixture is washed with water, brine, and is dried over magnesium | 
sulfate. Concentration in vacuo afforded 2(3-bromo-4-methoxyphenyl)ethanol (75.4 

15 g) as an oil. ' I 

1 H NMR (CDCI 3 ) 8 7.41 (s. 1 H, ArH). 7.1 3 (d. J = 8 Hz. 1 H, ArH), 6.82 (d, J = 8 Hz. if 

1 H. ArH). 3.87 (s. 1 H. CH3O). 3.82 (t. J = 7 Hz. 2H. CH 2 0). 2.78 (t. J = 7 Hz. 2H. 

ArCH 2 ). 2.18 (s. 1H. OH) ppm. 

20 B. 2f3-Bromo-4-methoxvDhenvnftthvl n .1 .2-Trimethvl)DroDvldimethvl5 il vl ether 

A solution of 2(3-bromo-4-methoxyphenyl)ethanol (75.4 g, 326 mmol), |. 
prepared as in Part A, in N.N-dimethylformamide (300 mL) is treated with imidazole^!? • ; 
(45.0 g, 660 mmol) and (1,1,2-trimethyl)propyldimethylsilyl chloride (68 mL, 346 

25 mmol). The mixture is stirred at 25°C for 14 h, then is diluted with water and 

extracted with ethyl acetate. The combined organics are washed with water, brine. % : $ 'j 
and are dried over magnesium sulfate. Concentration in vacuo afforded 2(3-bromo- y • j 
4-methoxyphenyl)ethyl (1,1,2-trimethyl)propyldimethylsilylether(110g)asanoil. f V 
1 H NMR (CDCI3) S 7.41 (s. 1H, ArH), 7.12 (d, J = 8 Hz, 1H, ArH), 6.81 (d. J = 8 Hz,- i J 

30 1H. ArH), 3.88 (s, 1 H, CH3O). 3.73 (t, J = 7 Hz. 2H. CH 2 0), 2.73 (t, J = 7 Hz, 2H, 0M | 
ArCH 2 ) 1.60 (m. 1H, CH). 0.88 (d, J = 6 Hz, 6H, CH3), 0.81 (s, 6H, CH 3 ), 0.02 '(si iff | 
6H, CH3) ppm. 
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A solution of 2(3-bromo-4-rnethoxyphenyl)ethyl (1 1 2- 
^mopyld^sm^ (1.74 g, 4.66 mmol), prepared as in Part B in 
tetrahydrofuran (5 mL) is chilled to -780 C under nitrogen as 6 10 m (0 46 mlh of 

« wl T rr mWe 0 mU ^ ,S added and the h warmed to 
25^. Water is added and the mixture Is extracted with ethyl acetate li 
combed organics are washed with water, brine, and are dried ove rnagnesium 

r ill h , C ° nC r 3,100 10 VaCU ° af, ° rded 2 ^y"-^ 2 

LhTosI ?« J°fu (S ' 1K CH0) ' 7 80 (S ' 1H ' AfH >' 7 5 « W J « 8 Hz 1H 
290 (t J - 7^H2 = 2H A PM f ^ (S * 1H ' CH30) ' 384 & J - 7 ^H, Ch"o) 



D.2-r3-Formvl.4. mf » thffTfYphrnv , )rthnno[ 



MNMn(CDCI 3 )510.41(s.1H,CHO). 7.69 (s 1H Arm . Q u 



3 E. 



2-(3-Formy|.4.methoxyphenyl)ethanol (1.40 g), prepared as in Part n • 
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added. After 2 h at 0<>C the mixture is treated with 10 mL of water and 10 mL of 
isopropanol. Sodium borohydride (1.0 g, excess) is added and the mixture is stirred 
^jorlhand at 25OCfor0.5h. Water is added and the mixture is eS 
W ' th e,h " acetate - combined organics are washed with water, satura^d 
aqueous sodium bisulfate. and brine. Drying over magnesium sulfate and 

2.98 (t, J = 7 Hz, 2H, ArCH 2 ). 2.84 (s, 3H, CH 3 S) ppm. 



Intermediate 38 



tenesult 



15 A. 2^fs^promrHfl*motrnrt\^/i^K^^>w\^|^y| M g^y fitrah 



20 



25 



30 



A mixture of 2-(3-bromo-4-methoxyphenvl)ethanoi fno „ ,v . 

tetrahydropyranylether (169 g) as an oil °*ypnenyi)etnyl-2- , , 

H NMR (CDCI3) 5 7.43 (s, 1H, ArH), 7.14 (d, J = 8 Hz 1H ArH) 6 80 (ri 1 e u J 

(m, 1H, CH2). 1.68 (m, 1H, CH2). T^m^li CH^ ppm = ' ^ 2Af ^ i 
B- 2-Q-FormvM-mPiho»vnh»n,^, h ^ ? T n , rah ^ rAnm nr[ . |hr| . 
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added. The mixture is stirred for 30 min at -78°C . N.N-Dimethylformamide (25 mL. 
excess) is added and ImUhixture is warmed to 25°C over 1 h. Saturated 
ammonium chloride is added and the mixture is diluted with water and is extracted 
with ethyl acetate. The combined organics are washed with water, brine, and are 
dried over magnesium sulfate. Concentration In vacuo afforded 2-(3-formyl-4- 
methoxyphenyl)ethy|.2-tetrahydropyranylether (32.8 g) as an oil. 
1H NMR (CDCI3) 8 10.51 (s, 1H. CHO), 7.65 (s. 1H, ArH), 7.43 (d, J = 8 Hz, 1H, 
ArH), 6.85 (d, J = 8 Hz, 1H, ArH), 4.57 (s. 1H, CHO), 4.03 (s. 3H, CH3O). 3.94 (m, 
1H, CH 2 0). 3.73 (m, 1H, CH 2 0), 3.60 (m, 1H, CHO). 3.43 (m, 1H, CHO). 2.90 (t. J = 
7 Hz, 2H, CH 2 Ar), 1.81 (m. 1H, CH 2 ), 1.67 (m, 1H, CH 2 ), 1.56 (m, 4H, CH 2 ) ppm. 

C. 2-f3-MethflnesulfonvlRminomethvt.4.mPt h oxvnhPn V npthq n ^ 

A solution of 2-(3-formyl-4-methoxvphenyl)ethyl-2-tetrahydropy'ranylether 
(1.30 g, 4.92 mmol). prepared as in Part B, in dichloromethane (20 mL) is treated 
with triethylamine (3.5 mL, 25.1 mmol) and methanesulfonamide (470 mg, 4.94 
mmol). The mixture is chilled to 0°C and titanium tetrachloride (0.82 mL, 7.48 mmol) 
is added dropwise. After 30 min at 0<>c the mixture is quenched with methanol and 
the resulting mixture is added to a mixture of sodium borohydride (2 g, excess) in 
100 mL of isopropanol at 0OC. After 2 h at 25©C the mixture is treated with 
saturated aqueous sodium carbonate and then is diluted with water. The mixture is 
extracted with ethyl acetate and the organics are dried over magnesium sulfate and 
are concentrated in vacuo. 

The crude product is treated in methanol (30 mL) with p-toluenesulfonic acid 
(0.5 g). After 1 h at 25°C the mixture is quenched with triethylamine (1 mL). 
Concentration in vacuo and chromatography on 60 g of silica gel (elution with 30% 
ethyl acetate:hexane followed by 70% ethyl acetatethexane followed by ethyl 

acetate) afforded 2-(3-methanesulfonylaminomethyl-4-methoxyphenyl)ethanol (486 
mg) as an oil. 

1H NMR (CDCI3) 8 7.18 (d. J = 8 Hz. 1H, ArH), 7.13 (s, 1H, ArH), 6.82 (d,J = 8Hz 
1 H, ArH), 4.93 (bt. J = 6 Hz. 1 H, NH), 4.28 (d. J = 6 Hz, 2H. CH 2 N). 8.82 (s 3H • 
CH3O). 3.80 (t.J = 7 Hz. 2H, CH 2 0). 2.80 (t. J = 7 Hz, 2H, ArCH 2 ), 2.79 (s 3H 
CH3S) ppm. 
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D. 



^*™^»^"*™***nL*V^ is treated with 0.5 g 
of 4-d.methylarmnopyndine and p-toluenesulfonyl chloride (400 mg, 2.09 mmol) 
^e m,xtureiskeptat250 C for24h. then is quenched with water and extSrf 

.0 e - D ^ in90Verma ~-^teandconcentrationinvacuo 
10 afforded the title compound (390 mg) as an oil 

k tim „ «^ fu (S ' 1H 679 '* J " 8 H * 1 H. ArH), 4.90 (btj = e Hz 
1H. NH) 4.21 (d, J s 6 Hz. 2H. CH 2 N), 4.08 ft J = 6 Hz. 2H. CH 2 0) 3 S Ife 3H 
CH3O). 2.87 (,. J = 6 Hz. 2H. ArCH 2 ). 2.72 (5. 3H. CH3S) ppm. ' ' 

Intermedials 39 

a. Flhrr , 

tfo£ fl IT* k 88 38B, in methanol (250 mL) billed 5 1 

h JTo^c „ T (5 -°° 9 - 131 mmo " 15 «" in smaj, portions Z 2 

h at oo C the mwure is quenched with saturated aqueous sodium * rtraTe £T ; 
m«ture,s extracted with ethy. acetate. ThecombLorgan^^S^, tf 
magneaum sulfate and concentrated In vacuo to provide 2-(3.h^l™lh : ^ 
^^ethvi^tetrahvdropvran^ j: i| 

H (CDCI3) 8 7.12 (bs. 2H. ArH). 6.81 (d, J . 8 Hz 1H ArH) 4 65 ^ 2. 5* 
CH 2 0). 4.58 (s. 1H. CHO). 3.83 (s. 3H. CH3O). 3.78 ft 2H '^clor 3 1 1» 
1H. CHO). 3.42 (m. ,H, CHO). 2.8, (t. 1 7 H^^^^i ' 
CH 2 ). 1.66 (m.1H,CH 2 ). 1.58 (m.4H.CH 2 ) ppm '^(""."V 
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A solution of 2-(3-hydroxymethyl-4-methoxyphenyl)ethyl-2- 
letrahydropyranylether (3.00 g, 1 1.27 mmol). prepared as in Part A in 
5 tetrahydrofuran (50 mL) is chilled to 0<>C and treated with triphenylphosphine (3 25 
g. 12.40 mmol) and succinimide (1.25 g,12.3 mmol), followed by diethyl 
azodicarboxylate (2.15 mL. 12.33 mmol). After 30 min at 0<>C and 1 h at 25<>c the 
mixture is partially concentrated in vacuo and purified by chromatography on 150 a 
of s»l.ca gel (elution with 30% ethyl acetaterhexane followed by 50% ethyl 

to afford 2-[3-(1-succinimidoylmethyl)-4-methoxyphenyl]ethyl-2. 
tetrahydropyranylether (2.334 g) as an oil 

1H NMR (CDCI 3 ) 5 7.08 (d, J = 8 H 2 . 1H, ArH), 6.93 (s. 1H, ArH) 6 77 (d J - 8 Hz 
1H. ArH), 4.69 (s, 2H, CH 2 N), 4.55 (bs. 1H, CHO), 3 85 (m 1H I CH.O) 3 B0(s 3H 

{s - 4H ' CH2C0,> 1 - 80 (m - 1H - CH *>« 1 - **• ™. 

A solution of ^-(l-succinimidoylmethyD^methoxyphenylJethyl 2- 
te^ahydropyranylether (1.40 g, 4.03 mmol), prepared as in Part B, n 50 mL of 
me hano, is treated with p-to,uenesu.fonic acid (0.25 g, and is kep at £££ 2 h 

TT, ^ 1 ^ ° f tn ' ethy,amjne 3nd iS COn ~ h vacuo 
Chromatography of the residue through silica gel (elution with 40% ethyl acetate 
followed by 80% ethyl acetate - hexane) afforded the alcohol, which is » 

cnioride (1.2 g, 6.29 mmol) are added. After 12 h at 9*or th « ^ • 
J-B Hz, ,„. ArH), 6.98 ,s, ,H. ArH), 6.8 2 tt J . . L. 1H. ArH 4 79 T 2H 
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CH 2 N), 4.22 (t. J = 7 Hz. 2H, CH 2 0), 3.90 (s. 3H, CH 3 0), 2.97 (t, J = 7 Hz 2H 
ArCH 2 ). 2.87 (s, 4H, CH 2 CO), 2.52 (s. 3H. CH3Ar) ppm. 



10 



15 



Intermediate 40 
2-f3-BrQm^4-methQxvnhenvl)ethvirnflth anf ^ . |^ n n t TT 

A solution of 2-(3-bromo-4-m e thoxyphenyl)ethanol (3.00 g, 12.98 mmol), prepared 
as in Intermediate 37A, in pyridine (5 mL) is stirred at 0°C as methanesulfonyl 
chlonde (1.5 mL, 19.4 mmol) is added. After 1 h at 0<>c and 2 h at 250 C the mixture 
.s treated with water and is diluted with ethyl acetate. The organic phase is washed 
w,th water saturated aqueous sodium bisulfate. and brine. Drying over magnesium 

1 u MMr5^T? n,raH0n Vacu ° afforded the titte impound (3,86 g) as an oil 
H NMR (CDCI3) 5 7.41 ( S , 1H, ArH), 7.16 (d, J = 8 Hz, 1H, ArH), 6.82 (d. J = 8 Hz 
H. ArH), 3.38 (t, J = 7 Hz, 1H, CH 2 0), 3.84 (s. 3H, CH3O), 3.98 (t. J = 7 Hz 1H ' 

ArCH 2 ), 3.88 (s, 3H, CH3S) ppm. l.'/re.lH, 



20 



25 



30 



Intermediate 41 

A.2 'f3-f2-Hvdroxv-^trflhvdrnfurvn.4.mPth^y Y D r ,envnAth y | m p. 
TrimethvnprQDvldimPthYf^iiYioi^r 

A solution of 2-(3-bromo-4-methoxyphenyl)ethyl (112- 
t^emyo^dimelhyteily, e,h e , (5.74 g, ,5.4 mmol). ^ as ln ln|emW( , ia|e 
37B m tetrahydrofuran (50 mL) Is chilled to -78°C and is treated under nitrogen with 
n-butyll.thium (10.9 mL. 1.55 M in hexanes, 16.9 mmol). After 30 min a.^XZ 
m,xture is treated dropwise wim T bu.yrolac.one (1.73 g. ZaiOmmo^A^ S * ■ >. • 
arming .0 2 5 oc over 4 h the mixture is treated with sa.ura.ed aqueous ammonium ^ 
chlonde. The mixture is diluted with water and is extracted with ethyl acetaV^TnT «« 
organic* are washed thoroughly with water, brine, are dried over magnesium suited * 
and concentrated in vacuo to provide 2.[3.(2.hydroxy.2-tetrahydroluryl).4. 
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methoxyphenyljethyl (1,1,2-trimethyl)propyldimethylsilylether (6.09 g crude) as an 
oil. 

1H NMR (CDCI3) 6 7.58 (s, 1H, ArH), 7.35 (dd, J = 8, 2 Hz, 1H, ArH), 6.90 (d, J = 8 
Hz. 1H, ArH), 3.92 (s. 3H, CH3O), 3.78 (m, 4H, CH 2 0). 2.80 (t, J = 7 Hz, 2H, 
5 ArCH 2 ), 2.52 (m. 2H, CH 2 ). 2.00 (m, 2H, CH 2 ). 1.60 (m, 1H, CH). 1.60 (m. 1H, 
^CH), 0.85 (d. J s 7 Hz, 6H, CH 3 ), 0.82 (s. 6H, CH 3 ), 0.04 (s. 6H. CH 3 ) ppm. 

B. 2-r3-f2-Tetrahvdrof urvn-4-methoxvphenyllathvl M . 1 .9- 
TrimethvlDroovDdimethvlsilylftthftr 

10 

A solution of 2-[3-(2-hydroxy-2-tetrahydrofuryl)-4-methoxyphenyl]ethyl 
(1,1,2-trimethyl)propyldimethylsilyl ether (4.00 g, 10.51 mmol), prepared as in Part A, 
in dichloromethane (20 mL) is treated with triethylsilane (3.35 mL, 21.03 mmol). The 
mixture is chilled to 0°C as trifluoroacetic acid (1 .7 mL, 22. 1 mmol) is added. The 

1 5 mixture is kept at 0°C for 1 h and at 25°C for 6 h. The mixture is quenched with 
saturated aqueous sodium carbonate, is further diluted with water, and is extracted 
with ethyl acetate. The organic phases are washed with water, brine, and are dried 
over magnesium sulfate. Concentration in vacuo and chromatography of the residue 
on 60 g of silica gel (elution with 20% ethyl acetate:hexane followed by 40% ethyl 

20 acetate:hexane) afforded 2-[3-(2-tetrahydrof uryl)-4-methoxyphenyl]ethyl (1 , 1 ,2- 
trimethyl)propyldimethylsilylether (3.42 g) as an oil. 

1H NMR (CDCI3) 6 7.25 (s. 1H, ArH), 7.07 (d, J = 8 Hz, 1H, ArH), 6.79 (d, J = 8 Hz, 
1H, ArH), 5.15 (t, J = 7 Hz, 1H, CHO), 4.10 (dd, J = 8, 6.5 Hz, 1H, CH 2 0), 3.90 (dd, 
J = 8. 6.5 Hz, 1H, CH 2 0), 3.79 (s, 3H, CH3O), 3.72 (t, J = 6 Hz, 2H, CH 2 0), 2.78 (t, 
25 J = 6 Hz, 2H, ArCH 2 ), 2.38 (m, 1H, CH 2 ), 1.97 (m, 2H, CH 2 ), 1.68 (m, 1H. CH 2 ) 
1.60 (m, 1H, CH), 0.83 (d. J = 7 Hz. 6H, CH 3 ), 0.81 (s, 6H. CH 3 ). 0.03 (s, 6H, CH 3 ) 
ppm. 

C. 2-f3-(2-Tetrahvdrofurvn-4-methQxvnhPnvi|Pth an0 | 

30 

A solution of 2-[3-(2-tetrahydrofuryl)-4-methoxyphenyl]ethyl (1 ,1 ,2- 
trimethyl)propyldimethylsilylether (1.82 g, 5.00 mmol), prepared as in Part B, in 
tetrahydrofuran (10 mL) is stirred at 25°C as tetrabutylammonium fluoride (7.00 mL, 
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1 M in tetrahydrofuran, 7.00 mmol) is added. After 2 h at 25<>C the mixture is diluted 

with ethyl acetate and is washed with water, brine, and is dried over magnesium 

sulfate. Concentration in vacuo and chromatography on 80 g of silica gel (elution 

with 20% ethyl acetaterhexane followed by 50% ethyl acetaterhexane followed by 

ethyl acetate) afforded 2-[3-(2-tetrahydrofuryl)-4-methoxyphenylJethanol (1.05 g) as 
an oil 



1H NMR (CDCI 3 ) 5 7.31 (s. 1H. ArH). 7.13 (dd. J = 8, 2 Hz, 1H, ArH), 6.81 (d J = 8 
Hz, 1H, ArH), 5.17 (t, J = 7 Hz. 1H, CHO), 4.17 (dd, J = 8, 7 Hz, 1H, CH 2 0), 3 95 
(dd. J = 8. 7 Hz. 1H, CH 2 0), 3.84 (bs, 5H, CH3O, CH 2 0). 2.83 (t, J = 6 Hz 2H 
ArCH 2 ), 2.41 (m. 1H. CH 2 ). 2.00 (m, 2H, CH 2 ), 1.71 (m, 1H, CH 2 ) ppm. 

P- 2-r3-f2-Tei m h^^ 

A solution of 2-[3-(2-tetrahydrofuryl).4-methoxyphenyl]ethanol (1.05 g 4 72 
mmol), prepared as in Part C, in dichloromethane (25 mL) at 25<>c is treated with 
triethylamine (1.7 mL, 12.1 mmol), 4.dimethylaminopyridine (100 mg), and p- 
toluenesulfonyl chloride (1.15 g, 6.03 mmol). After 10 h at 250C the mixture is 
treated with water and is stirred at 25<>C for 2 h. The mixture is extracted with ethyl 
acetate and the combined organics are washed with water, saturated aqueous 

iTc^lT^t brin9 ' DrylnQ ° Ver ma 9 nesium su "ate and 'concentration in 
vacuo afforded the title compound (1.28 g) as an oil. 1h NMR (CDCI3) 6 7 71 (d J - 

8 Hz. 2H, ArH). 7.29 (d. J = 8 Hz, 2H, ArH), 7.17 (s. 1H, ArH), 6.98 (dd , J = 8 2 Hz 
1H. ArH), 6.71 (d, J = 8 Hz, 1H, ArH), 5.07 (t. J = 7 Hz, 1H, CHO) 4 16 (t J -7 Hz ' 
2H. CH 2 0). 4.03 (dd, J . 8. 6.5 Hz. 1H, CH 2 0), 3.88 (dd, J = 8^.5 Hz, 1H. CH 2 oj 
3.79 (s 3H. CH3O). 2.88 ft. J - 7 Hz, 2H, ArCH 2 ), 2.38 (m, 1H, CH 2 ), 1.93 (m, 2H 
^n 2 ), 1.61 (m, 1H, CH 2 ) ppm. 
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lntermRriiatft4p 
2-fMethQxv-nhf>nvn.3H^.,i nn70 |( n ^. ffnn 

A mixture of o-methoxybenzaldehyde (10g, 73.4 mmol), anthranilamide (10g 
73.4 mmol) and sodium bisulfite are dissolved in dimethylacetamide (85ml) The 
solution is heated to reflux for 2h. The solution is poured into water (1 liter) and : 
filtered. The filter cake is washed with ethanol and ethyl ether. The product is dried 
under vacuum. The crude material is recrystallized from hot dimethylformamide to 
afford 14.94g of the title compound. 

NMR 1 H (300MHz, DMSO) 5 12.08 (s, 1H), 8.15 (d, 8.8 Hz, 1H). 7.83 (t, 7 1Hz 1H) 

mudU^ 7 ' 55 (m ' 2H) ' 7 ' 18 (d ' 8 3HZ ' 1H) ' 7 ' 1 «' 7 ' 6 Hz ' 1H ). 3-8 (S, 3H). ' 
NMR 13 C (75MHz, DMSO) 5161.2, 157.1, 152.3, 149.0, 134.4, 132.2, 130 4 127 4 
126.5, 125.8. 122.6. 120.9. 120.4. 1 1 1.8. 55.8. 
Mas Spec; fMH+]= 253. 

C.H.N calcd forCisHi202N2 C: 71.42, H: 4.79, N: 1 1.10 
Founti C: 71.32. H: 4.83. N: 11.13. 



Intermediate 43 
2-f3-Trifliiorompthvl-PhPnvn.3H.n,,in a ^,; n H . r n n 

n Qn > A «T Ure n f ^"^^y'^^ldehyde (5g. 28.7 mmol). anthranilamide 
£9g. 28 7 mmol) and sodium bisulfite are dissolved in dimethylacetamide (33ml) 

ZTTil T t0 2h ' ^ S0 ' Utl0n IS P0Ured int0 " (1 *»> -ci 

mdlrt? T ,S W3Shed ^ ethan °' 3nd ^ ether " ^ e P^duct is dried 

IZ sTo^ 6 ma r' a ' ' S reCrySta " i2ed fr0m h °« ^ethylformamide to 
anorcn.52g of title compound 

NMR 1 H (DMSO) 58.52 (s. 1H), 8.48 (d, 7.9Hz. 1H), 8.17 (dd 0 44Hz 69Hz iH^ 
7.95 (d, 8.2Hz, 1H), 7.85 (m, 3H), 7.56 (m, 1H). ' 1H) ' 

NMR 13 C (75 MHz, DMSO) 6 162.21, 151.05, 148.51, 134.78 133 75 131 82 
129.91, 127.92, 127.88, 127.71, 127.07, 125.93, 124.55, 124 5^21 22 ' 
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Mass Spec MH+= 291 

C.H.N calcd for C15H9N2O1 F3. C: 62.07, H: 3.13, N: 9.65. 
Found. C: 62.02, H: 3.14. N: 9.64. 

Intermediate 44 
2-f4»Nitro»nhftnvlV3H.n.,.n a7f?l j n .v,. rnr 
Synthesized in a manner similar to Intermediate 43, using p- 

15 

Intermediate 45 
2-m-TnM.a^^ T1 ,. nnrr i fn 1 ^ 

20 Synthesized in a manner similar to Intermediate 43, using m- 

methyibenzaldehyde (10g. 83.3 mmo!,to afford 5.06g of 2-m-Toly..3H- q uinazo,in.4. 



1H NMR (300 MHz, DMSO) 8 8.15 (dd. 1 Hz, 7.4 Hz, 1H), 8.01 ( S ' 1H) 7 96 fm 1M 
7.8 (m, 1H). 7.33 (m, 1H), 7.48 (m, 2H), 7.45 (m, 1H>. I ' ' ^ 



25 Mass Spec MH+= 236.98 

Intermediate 46 
2-Pvridinvl.4.y|. ?H . T11 .; na7n |; n . 4 . n nft 



30 



Synthesized in a manner similar to Intermediate 43, using 4-pyridine> f 
carboxaldehyde (15g, 46.7 mmo,)e to afford 3.5g of 2 W^Clzolin-^ 
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1 H NMR (300 MHz, DMSO) 6 12.73 (brs, 1H) 8 75 Is ou\ « « n M , 

7.76 (m. 2H), 7.54 (m, 1H). * ' h 8A5 ' B ° 3 (m ' 3H >' 7 ' 91 ' 

Mass Spec MH+s 224.03 

Intermediate 47 




mmol, and dfcop™p^^^^2^ * arb0nate 136.2 
230C for 4h and conLntrloH ' * mm0 °- The solutlon is *«rred at 

0 °- ^'^"V^n-trnvl nmhPPvin ilii linn 

(180 m „ u „der N2 y ^ ^ ;, e T:S~ - P °« * 
- and purged wtth hydrogen l0 remove a N 2 2l I « eVaCUaletl 
purged with N 2 , telered lhrouoh " J lh9n s,,TOd '<* "< The soluSon is 

NMR 1H (CDCI3, 300MHz) { 5.06 (d 1H J-5 BH,1 a , 
3.02-2.96 (m. 2H) . 2 . 86 (q .' 1H , J££ 2 1^d ,„ j'',', ^ "* * ™ l 
' (m. 1H). 1.57-1.5, (ro , , H ). ,. 38 ( s . 9H y "* *** 1H J=11 ' 2 ' 3 '' "M» - . 
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C. 



25 



30 



(3R)-3-t-Butoxycarbonyl-aminopyrrolidine (13 82a flQ 7 mm«i\ - _. -' 
mL. 89.7 mmol). and sodium todide <1.32g. 8.97 mmol). The Z J K ™ Zl^f 

p-a^a^mino^^ 

NMR 1 H (DMSO, 300MHz) 6 8.8 (d. 2H) 77fi imj »«w iw 

Intermediate 48 
5'(2-ChlomPthvl).O.mPthnv Y . hr n7 r n nif[fnnn m [|||| 

1-(2-chloroethyl)-4-methoxy benzene (56 5 o q?i m m rt nv 
treated dropwise with chlorosulfonic acid7l20mn T ° C00,ed, ° 0 C and 
to 23 C and stirred for 4 h thI f ( )- ^ reactlon fe a,,owed to warm 
st,red for 4 h. The purple mixture is poured cautiously and slowly onto 
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E, ° AC (2 X 750 mL) and th Combined organic 
THF ttin ^ S 4) COnCen,ra,ed ,0 a b ™"> oil. The oil is dissolved in 

itlTffl? ^ iS eVaP ° rat6d and the residue t»t"rated with EtOAc 

The off-wh,te sol.d .s washed with water and vacuum dried to afford Z 
compound as a white solid (36g). d the t,t,e 

1 HNMR(DMSad6)67.62(d.1H J = 22H^ 7^T/^ , u , 



mp 158-161 C 



Intermediate 49 

2-phenvl-4.pfpp m7 jn. 1 yl mimzoim 



heated al 145 C for 3h Th.^, . D " JSOamyl alcoho1 <"00 m L) is 

resulting suspension is sli „ ed Jl " E f (2 f> mL °' a 1N "lulion). The 

amine p™*?^^^ (3 a VT A TT** ** « "» ^ 

30.4 mmol) is taken up in LeOH ESO ™n ! ' , ^ °' "* pr0duct " 
(103) and arnmonlum tola ,5 2m l "j? * **" * ,0% 

mixture is allowed to cool to 23 r nf I 4 " healed a ' rs!h * >°' 2h - The 
evaporated The resMue ^1°' ''"^ ,hrou£|h *™> »» is 

-* andrrra,X7c,r.;.»r D rr brine ° x2 °° 

(3.3g). 0 0 tne ,,t,e compound as a yellow solid 

6.22. N: 19.13. 29, N: 19 - 15 ' founo " C: 73.90, H: 
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mp 108-110 C 

Intermediate 50 
5 2-methQxy-frf2-pjpera7in-i-vl^ 

A mixture of 5-(2-chloroethyl)-2-methoxy-benzenesulfonamide (41 g, 188 
mmol), prepared as in Intermediate 48. N-Boc piperazine (35g, 188 mmol),' K2CO3 
(78g. 564 mmol), and Nal (1g), in CH3CN (800 mL) is stirred with a mechanical 
10 stirrer and heated at reflux for 18h. The mixture is filtered and concentrated to a 
yellow foam. The foam is purified by chromatography on silica using 5% MeOH: 
CH2CI2 as eluent to afford the product as an oil. This oil is treated with 4N HCI in 
dioxane (400 mL) and stirred for I8h. The resulting precipitate is washed with Et2b 

(3 x 200 mL) and dried to afford the title compound as a white solid (22g) 
I5 1H NMR (DMSO-d6) d 9.86 (br, 2H), 7.66 (d, 1H, J = 1.9 Hz), 7.47 (dd. 1H, J = 8 5 
2.2 Hz), 7.17 (d, 1H, J = 8.5 Hz), 7.06 (s. 2H), 3.87 (s, 3H), 3.72 (m, 2H), 3.6 -32* 
(m, 8H), 3.07 (m. 2H). 

C13H23N303SCI2 - 0.5 H20 requires C: 40.95. H: 6.34, N: 1 1.02, found O 40 50 
H: 6.30, N: 10.89. ' ' ' 

0 

Intermediate 51 
8:Chloro-2-r)henvl.3H. nil i n q 7r |i n .4^ nr , 
5 A. 2-nitro-3-chlom hsr^m^ 

A suspension of 3-chloro-2-nitro benzoic acid (10g, 49.6 mmol) in SOCI 2 (50 
mL) is heated at reflux for 1 h. The solution is poured slowly into a mixture of - 
concentrated NH4OH (250 mL) and ice (200 mL). The precipitate is collected " ; '< 
washed with H 2 0, and recrystallized from DMF to afford 2-nitro-3-chloro benzamide 
as an off-white solid (6.2 g). 

1H NMR (DMSO-d6) 5 8.34 (broad, 1H), 7.87 (m, 3H), 7.78 (dd, 1H, J = 7 8 1 5 Hz) 
7.70 (t. 1H, J = 8.1 Hz). ' ' ' '* 
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B. 2-amino-3-chlorr» ht> n7m \fo 

5 Pflrt a A susp ^ ns!on ° f 2 * nlt ^loro benzamide (800 mg, 4 mmol), prepared as in 
5 Part A ,n acet.c ac.d (15 mL) is treated portionwise with zinc dust (1.05 g 16 mmol) 
and st.rred vigorously for 15h. The reaction mixture Is diluted with CH 2 cV(150 2 
and made basic with 2N NaOH. The organic layer is washed with H 2 0 (1 x 100 
mL), bnne (1 x 100 mL), dried (Na 2 S0 4 ). and concentrated. The residue is purified 

10 ITXZ"™ fr0m ,0 aff ° rd <»~ - - off-white 

1H NMR (DMSO-dS) d 7.83 (broad. 1H), 7.47 (dd, 1H, J = 8.0, 1.4 Hz) 7 29 (dd 1H 
- 7 ' 8 ' 1 ' 2 ™ (broad. 1H). 6.6 (broad. 2H), 6.47 (t, 1H, J = 7 8 Hz) 

C., 8-Chloro-?-nhenvl.aH. qi ,j n n 7 ^ |j n - 1fT n n 

15 

A mixture of 2-amino-3-ch!oro benzamide (500 mg 2 9 mmon nrp^r^H ae t« 

d-meth TTy; {295 mu 29 mmo,) and n ^ hso3 ^^rz^ 

d^ethylacetamde (10 mL) is heated at 150 C for 2h. The mixture is allowed to 
cool, and poured ,nto H 2 0 (50 mL). The resulting solid is collected by filtration and 
» from DMF. to afford the title compound as a pale ^T«S 

IH NMR (DMSO-d6) 5 8.16 (m. 2H). 8.03 (d. 1H, J = 7.1 Hz) 7 91 (d 1H J - 7fi 
Hz). 7.52 (m. 4H). 7.41 (t. 1H. J = 7.8 Hz) ( ' 1H ' J " 7 - 6 

FAB MS m/z found 257 (consistent for 1 chlorine) (MH+). 



30 



Intermediate 52 

J-chlQrQ-P-Phpnvl-iH-nuina^ijn^^n^ 
A. 2-n1tro-4-chiorohPn 7 a m jrf fl 
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15 



20 



25 



30 



A suspense of 2-n.tro 4-chlorobenzoic acid (I0g, 49.6 mmol) in SOCfe (50 
ml) ,s heated at reflux for 1 h. The solution is poured slowly into a mixture of 
concentratedNH4OH(250mL,andice(200rnL,. The pjffi iscoltected 

B. Z-amino^-chtnrnhftnT-nmiTtn 

A suspension of 2-nitro-4-chloro benzamide (2 a mmm«i\ 
Part K In acetic ac M (30 mL , b treated portiol* SiaTlo m " "» 
and s „„ed vigorously for 1 5n. The reaction mixture is JZ^t ctoct V, , 
an made basic wth 2N NaOH. Tne organic layer * washed 
mL). bnne (1 x 150 mL). dried ( Na2 S0 4 ). and concentrated. Tne residue n L 
ST m " m ^'"^^-^-arnider;^ 

'HNMRfDMSO^SJar.T? (broad. 1H. 7.52 (i 1H j-66H« 7 U «, - 
6.81 (broad. 2H). S.72 ,0, 1H, Ja 2.2 Hz) . "* 

C.JdM^2-phenvl.3H-T' i rn7f7|in 1 nnQ 

Intermediate 53 ' t 
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A mixture of o-aminobenzamide (12.14g, 89.2 mmol), cyclohexane 
carboxaldehyde (10g, 89.2 mmol), and NaHS0 3 (14g. 134 mmol) In 
dlmoth^cetamlde (120 mL) is heated at 150 C for 2h. The mixture is allowed to : 
cool, then poured into H2O (750 mL). The resulting solid is collected, washed with 
' H2O (2 x 200 mL), EtOH (2 x 200 mL) and Et 2 0 (2 x 200 mL) and dried in vacuo to 
afford the title compound as a tan solid (13.5 g). 

"JH NMR (DMSO-d6) 512.08 (s. 1H), 8.05 (dd, 1H, J = 8.1, 1.2 Hz), 7.75 (dt 1H J - 

llul *! Z l 7 ; 57 ( * 1H> J = 81 H2) ' 7>43 (,t 1H ' J = 78 H2 >« 255 («• 1H. J*= 11 7" 
3.2 Hz), 1.88 (m,2H), 1.77 (2H,m), 1.57 (m,3H), 1.26 (m,3H) 
) C14H16N2C- requires C: 73.66, H:7.06, N:12.27; found C:73.83, H: 7.01, N: 12.23. 

Intermediate 54 
2-(1H-Pvrrol-?-v»-3H^ l ,;n a ^|j n .>| Tnr 

(6 98 n^'r' 9 °' * a ™ lnoben2amWe do g, 73.4 mmol), pyrrole 2-carboxaldehyde 
(698g73.4mmol), and NaHS0 3 (11.5 g, 110.1 mmol) in dimethylacetamide (120 

VSoTT ^ ° ^ miX,Ure 18 a " 0Wed 10 «* *" ^0 Z 

orgamc extracts are dried (MgS0 4 ) and concentrated to a tan solid 

Wp;^^ ° MF thS m COmpound as a ^ •oid (6.17 g) 

1H NMR (DMSO-d6) 6 12.24 (s, 1H), 11.76 (s, 1H), 8.10 (dd. 1H J - 7 8 L 
7-79 (dt, IK J - 7.1, 1.5 Hz,, 7.63 (d. 1H, J = 8 Hz), 7.43 (t H , j / 7 ^ 7 
1H). 7.06 (d, 1H. J = 1.2 Hz). 6.23 (m, 1H). " ^ 7,84 (S ' 

C, 2 H 9 N 3 0 requires C: 68.24, H:4.29, N: 19.89; found 0:68.13, H: 19.92. 

Intermediate 55 
2-0-chlnro-4-finoro.nhPn V n^ H . ni ,| n n .. p [i n 1 n nf | 

* m « ,ure o'o-aminobenrami(Je(8.5g.62.3mmol),3-chlor<M. 

irrTT/ 9 - 88 * 623 mmoix and NaHs ° 3 < 9 7 h . 

d lme ,hy,aceta m ,de (120 mL) Is h Mte d al , 50 C for 2h. The mixtae is allowed , 0 
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cool, then poured into H 2 0 (750 mL). The precipitated solid is collected, and dried 
in vacuo to afford the title compound as an off-white solid (16g) 
*H NMR (DMSO-dS) 5 8.54 (dd. 1H. J = 7.1. 2.2 Hz). 8.34 (m. 1). 8.28 (d. 1H J = 7 8 
Hz). 7.98 (dt. 1H. J = 8.3. 1.5 Hz). 7.88 (d. 1H. J = 7.5 Hz). 7.75 (t. 1H. J = 9 \ Hz) 
7.67(dt.1H.J = 8.1.1.2Hz). , ' V 

C14H 8 N 2 0FCI - 0.125 H20 requires C: 60.72. H: 3.00. N: 10.12; found O 60 67 H- 
3.03, N: 10.11. ' ' ! 



10 Intermediate 56 

5-ChlQrQ-2-DhRnvl.3H.n.iin fl ^|j n .^. f v nf 
A. 2-amino.f^hinrft.M ^. ^ethyi hpny am }^ ft 



15 



20 



A solution of 2-amino-6-chlorobenzoic acid (8g, 46.6 mmol), diethylamine 
Z^t 1398 mm0,) " 3nd dils °P r °Py , ethy'amine (10 mL) in DMF (80 mL)is treated 
bl~ Ptnf * h 5 ' 9 mm0,) ' 3nd SUrred f0f 4h ' 1716 reaction «• Partitioned 

1 N Ha H o h ^ aqU60US NaHC03 ' Th9 ^ <• cashed with 

IN HCI, H 2 O t dned (MgS0 4 ) and concentrated to a yellow solid. The solid is 

punted by chromatography on silica using 50:50 EtOAc : Hexane as eluent to afford 
2.am.no-6-chloro-N,N-diethyl benzamide as an orange solid (5 7g) 

1 . H ' j = 7,8 H2) * 661 (m> 2H) ' 5 -° 6 <*• ^ 363 

25 7.0 Hz' = ^ H2) ' ^ (t ' ' = 71 HZ) ' 100 (t ' 3H ' J = 

6.60 H Nf 12 2 27 C ' ' °' 125 reQUireS C:57 ' 7 ' H: a71 ' ^ 12 24: f ° Und C: 57 ' 65 ' * 



30 



B. 5rChloro-P-DhRnvl.3H^| , j n azolin.4^ n ft 

juc , * 'n 1 . 100 ° f , L ! A (? ^ ° f 3 15 M S0 ' U,i0n ln «**»"^ 10.5 mmol) in 
THF (20 mL) ,, cooled to -30 C and treated with a solution of 2-amino.6-chloro-N N- 
d-ethyl benzamide (2.39 g, 10.5 mmol), prepared as in Part A. in THF (10 mL) 
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dropw,se. A solu.,on of benzonitnle (1.2 mL. 11.6 mraol) In THF (5 mL) is then 

heated at reflux for 20 mln. After cooling, water (60 mL) is added and the pH of T 
mixture . ad,usted to between 5 and 6 by the addition of NH4CI The TJZ* 

T^T* * to,ton - ~~ w " h H2 °' "* '^<^ <™ ™fT 

afford the trtte compound as an off-white solid (1g 37%) 

r ^f^^ 6 ) 5 ( m « 2 H)» 7 »84 (m, 2H),' 7.68 (m, 4H). 

C14H9N20C. requires C: 65.51, H: 3.53, N: 10.91. found C: 65.68. H: 3.39. N: 

10 FABMSm/2 257(MH+) 

Intermediate 57 

15 ■ 6-methoyvP-nhen V |.aH. qiffnnr r f; n 1 p np 

A. 2~aminp-f?-mpthoxv-M M diethyl h ftn7 p mirfr 

A so, "t'on of 2-amino-5-methoxy benzoic acid ^ 1 „ toe 

x r r N ro7r ,ura, " aqueousNaHc ^^ 

dned (Na 2 S0 4 ) and concentrated to a reddish brown oil. The oil is po ified bv 

( B - S-melM>w-?-nh»nvi..iH^,| in i , r n , | n 1 r nn 

THP,,:^^^^: 1 ^ so '*"^-o-ane. 5 .4m m ooV ' 

KNi^iSinf. ""''^'^"'^^methoiy. : 

zamiae (1.2 g. 5.4 mmol), prepared as in Part A, in THF (5 mL) 
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dropwise. A solution of benzonitrile (0.6 mL, 5.9 mmol) in THF (3 mL) is then added 
over a penod of 5 minutes. The mixture is allowed to warm to 23 C and then heated ; 
at reflux for 20 min. After cooling, water (60 mL) is added and the pH of the mixture * 
is adjusted to between 5 and 6 by the addition of NH 4 CI The precipitated solid is 
removed by filtration, washed with H 2 0, and recrystallized from DMF to afford the 
title compound as an off-white solid (0.5 g) 

FABMSm/z253(MH+). 

Intermediate 58 



4'f4r(2-phPnyl-qiiinazQli n-4~vl) - p i ne r a 7in.i. v i). h M t Ym |ftfrhyrtr 
15 A- 4-f4-f(^phfiny{-quina7nlin-4.vlVnir^r a rin. 1 . Y | ] . hu tnn .. | n | 

mmnn \ * a * he ^P , P^n-1^ulna2oBhe hydrochloride (5g 13 8 

n ^r^n " I 3 "" 1 " 0 ' (3 ^ 16 6 ^ K2C °3 55.2 mmol), and Et 3 N 

(3 mL) in CH3CN (15 mL) and dioxane (20 mL) is heated at 90 C for 15h The sold 

lZ7Jr*T Krati0n ,-' ^ S0,VSnt 6Vap0rated - The resldue «• P^fed by 
ch onc ography on sto using 5% MeOH:CH 2 CI 2 as eluent to afford ^-phenyN 

<H NMR (CDCI3) 6 8.40 (m, 2H), 7.83 (d. 1H, J» 7.9 Hz), 7.73 (diH j = 7 6 Hz) ' 

BM-f4r^-nhPnyl-rjuina7olin-4-vn-ninpr a 7in.y v i 1 . hutY r nf rt r h vrtr 

mn 1 £ miXU 7 ° f ^ I4 ' (2 ^ enyl ^ ulna20lin ^P'Pera 2 in.1.yl>butan-1^ (700 ^ 
1 9 f n 7 °\P r *W«* as in Part A, N-methyl morpholine N-oxide (340 mg 2 9 
mmo , and powdered 4 angstrom molecular sieves (1g) in CH 2 C 2 (4 mL) undef N2 
and at 23 C ,s treated with solid tetrapropylammoniumperruthenate (35 mg. 0.1 ; ', 
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mmol). After 5h, the mixture is placed on a plug of silica, and eluted with EtOAc to 
afford the title compound as a white solid (466 mg). 

1H NMR (CDCI3) 6 9.79 (s, 1H), 8.55 (m. 2H), 7.95 (d. 1H, J * 8.3 Hz), 7.85 (d. 1H I J 
= 8.3Hz),7.70(t.1H.J = 7.1 Hz), 7.46 (m. 3H), 7.38 (t. 1H, J = 7.3 Hz), 3.83 (m 
4H), 2.64 (m, 4H), 2.47 (dt. 2H. J = 6.9, 1.2 Hz), 2.41 (t, 2H, J = 6.8 Hz), 1.86 (m' 
2H). 

Intermediate 59 

5-f3-Chl0r0-Pr0nvl)-?-mftthoxv.hftn7 Pn «> ^ u |f O n a miri a 

Chlorosulfonic acid (22 mL. 329 mmol) is added slowly via an addition funnel 
to neat 3-(4-methoxyphenyl)propyl chloride (8.6 g, 47 mmol) which is chilled at 0°C 
in an .ce bath. After 45 min the solution is slowly poured with stirring into ice water 
The rmxture is then extracted with ethyl acetate. The combined organic layers are ' 
dned over magnesium sulfate, filtered and concentrated to a brown oil. Ammonia is 
then condensed into a solution of the brown oil and dioxane (30 mL) via a coldfinger 
The reacfon is stirred at room temperature for 16 h and is then filtered. The white ' 
sol.d that formed is washed with ethyl acetate. The filtrate is then extracted with 
saturated sodium bicarbonate solution, dried with magnesium sulfate, filtered and 
concentrated to give a pale yellow solid which is recrystallized from a hot methanol • 
ethyl acetate : hexane mixture (1:4:5) to give the title compound (5 8 a)- 
1H NMR (DMSO-de) 8 7.55 (d, 1H, J. 2 Hz), 7.41 (dd. 1H, J= 1, 9 Hz). 7.13 (d, 1H 
J= 8 Hz). 7.02 (s, 2H), 3.85 (s 3H). 3.59 (t, 2H, J= 7 Hz), 2.68 (t. 2H. J * 8 Hz). ' 
1.95 (p, 2H, J =7 Hz); 
FAB MS m I z found 264 (MH + ). 

Intermediate 60 

5-(2-Chforn-Pthvn-2-mPthoyv-N-m P thvi.hpn y on^ v . fnnn?Tfr 

Chlorosulfonic acid (28 mL. 413 mmol) is added dropwise via an addition 
funnel to stirring neat ^-methoxyphenyOethyl chloride (8.8 mL. 59 mmol) which is 
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chilled to 0OC in an ice bath. After 1 h the reaction mixture is poured very slowly into 
stirring ice water. The water mixture is then extracted with ethyl acetate. The 
organic layers are combined, dried with magnesium sulfate, filtered and 
concentrated to yield 5-(2-chloro-ethyl)-2-methoxy-benzenesulfonyl chloride as a 
yellow oil. Next aqueous methylamine (14 mL, 140 mmol) is added dropwise via an 
addition funnel to a solution of 5-(2-chloro-ethyl)-2.methoxy-ben2enesulfonyl chloride 
(7.6 g, 28 mmol) in dioxane (25 mL). The reaction mixture is stirred at room 
temperature for 1.5 h and Is then heated at 70°C for 1 h. Upon cooling, saturated 
sodium bicarbonate solution is added, and the mixture is extracted with ethyl 
acetate. The organic layers are combined, dried with magnesium sulfate, filtered, 
and concentrated to yield a yellow oil which is then purified by silica gel 
chromatography using an eluent of methanohmethylene chloride (1 :9) to give the title 
compound as a pale yellow solid (4.8 g): 

iHNMR(DMSO-de) 57.61 (d. 1H, J=2 Hz), 7.46 (dd, 1H, J=2. 9 Hz), 3.89-3 79 
15 (m, 5H), 3.01 (t. 2H. J= 7 Hz), 2.37 (d, 3H, J= 5 Hz); 
FAB MSm/z found 264 (MH+). 
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Intermediate 61 

Aqueous dimethylamine ( 20 mL. 140 mmol) is added dropwise via an 
addition funnel to a solution of 5-(2-chforo-ethyl).2-methoxy-benzenesulfonyl chloride 
(7.6 g, 28 mmol). The reaction mixture * stirred at room temperature for 45 min and 
.s then heated at 7 0 o C for 1 h. Upon cooling, saturated sodium bicarbonate solution 
•s added and the mixture is extracted with ethyl acetate. The combined organic 
layers are then dried with magnesium sulfate, filtered and concentrated to a yellow 
oil. The yellow oil is purified by silica gel chromatography using an eluant of 
methanol : methylene chloride (1 :9) to give the title compound (1 9 qV 

H NMR (DMSO-d 6 ) 8 7.63 (d, 1H, J=2 Hz), 7.54 (dd, 1H, J=3, 9 Hz), 3.88-3 79 : 
(m, 5H). 3.01 (t, 2H, J= 6 Hz), 2.69 (s. 6H); 
FAB MS mlz found 278 (MH+). 
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Intermediate 62 

3-f2-Ch(Qr(VftthQXvVhPnyflnr|^ ft 

1-Bromo-2-chloroethane (3.0 mL, 36 mmol) and potassium carbonate (3.7 g 
36 mmol) are added to a stirring solution of 3-hydroxybenzamide (2.5 g, 18 mmol) in 
dioxane (13 mL). The mixture is refluxed for 5 h, then cooled to room temperature 
and diluted with sodium bicarbonate solution. The mixture is washed with 
chloroform and the organic layers are combined and concentrated to give the the 
title compound ( 1.7 g): 

1H NMR (CDCI3) 5 7.01 (t, 1H. J= 8 H 2 ), 6.57 (d, 2H, J= 8 Hz), 4.21 (t. 2H, J= 6 
Hz), 3.85 (s, 6H), 3.76 (t, 2H, J = 7 Hz); 
FAB MS m /z found 200 (MH+) 



Intermediate 63 



3-f4-(2-Phffnyl-nuipa2Plin-4-vn-niper a 7?n.i. v i). p rrrY[n7 1f nr 

A stirred ..olution of ^3-[4-(2- P h e nyl-quina 2 oli-4- y i). P i P era 2 in-1-y^p ropy i } . 
.so,ndoi e; l,3 d,one (16.79 g, 35 mmol), prepared as in Example 72, in absolute 
ethanol (350 mL) is warmed and hydrazine hydrate (4.4 mL, 140 mmol) is added 
The reacon mixture is refluxed for 4 h. After cooling, the mixture is concentrated 
The residue is partitioned between sodium bicarbonate solution and chloroform The 
sod.um bicarbonate layer is washed with chloroform. The organic layers are 
comb,ned. dried over sodium sulfate, filtered and concentrated. The residue is 

punted I by silica gel chromatography using an eluant of methanohmethylene chloride 
( :9 to 2:3 Wltn 0A% t0 3 . 0% ammonjum ^ ^ ^ ^ J 

(10.58 g): 

1H INMR (DMSO-de) 6 8.47-8.44 (m, 2H), 7.97 (d, 1K J= 8 Hz), 7.85 (d. 1H J s8 

2.36 (t, 2H, J= 7 Hz), 1 .54 (p, 2H. J = 7 Hz); 
FAB MS m /z found 348 (MH+). 
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Intermediate^ 

frr-tt-Phflnfrnnfnazolin^ 
A. 2r{2-f4-(2-PhfWl-niiina7oli^ 

N.(2-Bromoethyl)phthalamide (15.0 g, 59 mmol), potassium carbonate (24 5 
g. 177 mmol) and sodium Iodide (4.42 g, 30 mmol) are added to a stirring solution of 
^Pher^perazhe-l^haa^ (17.27 g, 59 mmol). The reaction mixture is 
refluxed for 16 h. After cooling, the mixture is concentrated and the residue is 
part.t.oned between water and ethyl acetate. The aqueous layer is washed with 

T ^ ° r9anlC ' ayerS are COmblned « dried wfth magnesium sulfate, 

Wtered and concentrated. The resulting white solid is triturated in ethyl acetate and 

1^ 

75W^^ 1H.^= 8 H 2) , 7.88-7.76 (m,6H), 

FAB MS m /z found 464 (MH+). 

r^N^e' 0 ' C28H2SN5 ° 2: H. 4.12: N. MT. Found: C. 54.31; H. 

B.2 ^PhBnyl-( 1 Minarolin-4-vll-nirH. ra 7in.i.vii^,h Ylmlnnr) i mr l | ri1|n 

Hydrazine hydrale (4.65 mL. 148 mmol, is added to a stirring solution of 2.(2. 
I^ny^ 

ZSH: " Pa ^r so ' u,eemano ' (370mL '-^ rea ^-^V 

rriT :, ^''" 9 '* 8 ™^ 6 ' 50 ^^^^'^ 'esidue is - 

?h« Z I" T m blCart,0na,e S °' Uli0n ls 10 ,um — « ««" chloroform 
The ch loroform layers are combined, dried over sodium sulfate, filtered and 

concentrated. The residue is purified by silica gel chromatography with the eluant 

methanol: methylene chiorkie (1:9 to 3:7. with ,% ammonium hyd^o o vele 

product, me maleate sal, is made by dissaving the product in a minima, amo^ 0 
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^ y ! < a i Ceta,e ^ addin9 ma ' eiC acW (557 m & 48 mmo «) had been 

Z^ITT S ^ UP ° n C ° 0,ln9> the S0,ld *** ,0 ™ d * ■** and 
washed wtih ethyl acetate to give the title compound (8 8 gV 

5 H 2 ) 8 47 ' 8 - 44 2H) ' ^ » 1 H ' ^ 8 »** (* 1H, Ja8 

2*^ 

FAB MS m /z found 334 (MH+). 
} Intermediate 65 

5-(2-Chloro.ethyl)-2-methoxy-ben 2 enesulfonyl chloride (5 78 o 2t s mmn n 
was d.ssolv*, in dioxane (72 mL). To this solution was added JSlSf 
hydrochlonde (4.75 g, 42.9 mmol) and N.N^iisopropylethylamfn^mL^ 9 mmnn 
w.th stirring at room temperature for 24 h. The so,ut£ JS£J£Z* 
(100 mL) and washed with 1 M H,po^ & y <n mi \ u sw« - y acetate 

* « ffl rali0 „ a „ d wa^ w!lh elher „ provid0 Ihe ^ ; 
Rf = 0.13 ethyl acetate in hexanes (3:1); 

l HNMR(400MH Z ,DMSO-d 6 )87.60(d.1H J = 22Hz) 7 4r/hh <u , 

Intermediate 66 
2 rPhenvl-4-Pinpra?in.i. V |. nif ( nnr TT f ; n n 
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in th turbidity of the solution. After stirring for 14 h the reaction mixture was f " 
concentrated and taken up in methylene chloride (1 L) then washed with water (5 x 
150 mL), and bnne (1 x 150 mL). The solution was concentrated after drying and 
filtenng to provide the title compound as a white solid (38 6 g)- 9 

Zl ^mc^T 0 ' in methy,8ne ° h,0ride (1:20) Wlth 1% ammon, ' um hydroxide; i H '' 
NMR (DMSO-ds) 58.48 (m. 2H), 8.30 (s, 1H), 8.0 (d, 1H, J = 8 Hz) 7 83 (m 2H 
7.50 (m,4H). 3.8 (s,4H). 3.09 (s.4H) « 7.83 (m, 2H), 



Intermediate 67 
■4-f2»Chloro»pthvh.hPn 7am i^ 



25 



cn 0 J»t? T % 0 2 ° IC aCld (1a08 9 ' 546 mmol > wa * hurried in methylene 
chlonde 182 mL) and to the slurry was added dimethylformamide (4 dropsC 
port.onw.se addition of oxaly. chloride (5.3 mL, 60.0 mmol, over 1 5 h ten s Za 
was c.nt.nued for an additional 2 h. The turbid solution tecoJZ T^oZ 
chlonde .s added. Concentrated ammonium hydroxide (100 mL) was th!n ' T , 
added with stirring continued for16h. The nZ^Z^J^^. 



Intermediate 68 

A solution of 4.chloro.2-pheny|.quina2oline (2.31 g 9 6 mmoH in thp n 
treated with 2,2-dimethylpiperazine (3 30 a 28 a m ™n m ° (5 ° m,) W3S 

Chiba,K.; Egawa H • Shib.mnH T m 5 0 Ml Y amoU >> J '> Matsumoto.J.: 

Egawa.H., Sh,bamor,,K,M.nam,d a ,A,Ni S himura,Y.; Okada.H, Kataoka M • 
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J.Med.Chem. (1990),33 (6). 1645-56. and triethylamine (1.45 g.14.4mmol). and 
heated to 60°C for 3 nr. The mixture was cooled and concentrated.The residue was 
diluted with satur*d Na 2 C03 (25 ml) and extracted with ethyl acetate. The organic 
phases were combined and dried over MgS0 4 . filtered and concentrated affording 
the title compound (2.80 g): 

'H (CDCI 3 ) 8 8.57 (d, 2H),7.91 (2d,2H), 7.75 (t,1H), 7.367.49 (m,4H). 3.77 (m 2H) 

3.58 ( s.2H), 3.20 (m,2H),1.22 (s.6H): 

FABMS319(MH+). 

Intermediate 69 
4-(3 . 8-Dia2fl-hicvclor3,2.11oot.R. v n.g.nhPn V i. ni ,i nfi r »ii n ft 
A- 4-f3-Bp n ZYl-3 . 8-diaZfrhic^^^ 

A solution of 4-chloro-2-phenyl-quina20line (398 mg,1.65mmol), in THF(60ml) 
was treated with 3-benzyl-3,8-diazabicyclooctane 1 ] (280 mg 1 38 
mmol),Cignarella, G et al, J.Org.Chem.1961, 26, 1502 and triethylamine (698 mg 
6.9 mmol ) and heated at 65 C for 4.5 hr.The mixture was cooled and 
concentrated.The crude residue was diluted with Na 2 C0 3 (10ml) and extracted with 
ethyl acetate.The organic phase was dried over MgS0 4 . filtered and concentrated to 
give crude which was column purified by silica gel chromatography using 50-50 
hexane:ethyl acetate which afford 4-(3-BDnzyl-3,8-dia2a-bicyclo[3.2.1loct.8.yl)-2- 
phenyl-quinazoline (260 mg) 

^H(CDCI 3 ) 88.55 (d,2H),7.98 (d,2H), 7.25-7.71 (m,10H), 4.9(bs,2H), 3.59 (s,2H) 
2.85 (d,2H). 2.65(d,2H). 2.11 (m,2H), 1.91(m,2H): 
FAB MS 407 (MH+). 

B.. 4-(3 . fi-Dia7n-hiovclor3P11ort-8.>m.3.nhPn V i.r 1 1 ,j n f17n ffn TT 

A solution of 4-(3-ben2y|.3,8-diaza-bicyclo[3.2.1]oct-8-yl).2-pheny|. 
quinazoline(260mg,.63mmol) in (10ml), prepared as in Part A, methanol and 
(3.35ml) H 2 0 under N 2 was treated with 10% Pd/carbon (125 mg) followed by 
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ammonium formate (158.9 mg.2.52 mmol). The mixture was heated at reflux for 2.5 
hr.The reaction mixture was concentrated to a residue then stripped (3X25ml) with 
toluene to remove water.The residue was dried affording the title compound (200 
mg) 

1 H (CDCI3) 6 8.3 (m.1H) 7.71 (t.1H), 7.55 (t.1H),7.23 (m,4H). 7.0 (m,1H), 6.92 
(m,1H), 4.71 (s,2H), 3.25 (bd,2H), 2.91(d,2H), 2.38 (s,1H). 2.05 (s.1H), 1.91 (s.2H). 

Example 1 

5-{2-r4-f2-PhPnvl-quina20lin.4.vi>.ri.4irii a 7Pn a n.i. Y n . etriv n.P.m O thnv y . 

benzenesulfonamidft histr ifluomargt atft 

Sodium iodide (15.6 mg, 0.10 mmol) is added to 4-[l,4]Diazepan-1-yl-2- 
phenyl-quinazoline (317.7 mg, 1.04 mmol), prepared as in Intermediate 1, in ethanol 
(4 ml). Then, potassium carbonate (144.3 mg, 1.04 mmol) is added to the mixture. 
Finally. 5-(2-chloro-ethyl)-2-methoxy-benzenesulfonamide (260.6 mg, 1.04 mmol) is 
added to the mixture and it is heated at 150°C in a sealed tube for 15 h. Water is 
added and the reaction is extracted with ethyl acetate. The combined organic layers 
are dned with magnesium sulfate and concentrated. The residue is purified by silica 
gel chromatography using methanol:ethyl acetate (1:9) as eluant, followed by 
reverse phase HPLC using acetonitrilerwater (5% to 40% gradient over 30 min) as 
eluant to give the title compound (70.9 mg): 
RP HPLC 19.7 min; 

^HNMR (CD3OD) 5 8.37 (d, 1H, J=8 Hz), 8.33-8.30 (m, 2H), 8.1 1-8.01 (m, 2H), 
25 7.81-7.75 (m, 3H), 7.72-7.66^, 2H), 7.50 (dd, 1H, J= 9, 2 Hz), 7.16 (d. 1H J. 9 
Hz), 4.49-4.45 (m, 4H), 3.95 (s, 3H), 4.02-3.45 (m, 4H), 3.46-3.40 (m, 2H), 3 14-3 09 
(m,2H), 2.58-2.55 (m,2H); 

High resolution FAB MS m/zfound 518.2233 (MH+), CzsHaNsC^S requires 
518.2226. 

30 Anal. Calcd. for Ca^FeNsOrS: C, 51.54; H, 4.46; N, 9.39. Found: C 5^ 78- H 
4.73; N, 9.64. n •*.'.' 



15 



20 
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Example 2 



benzenesuifonamirte h^rm^^^ 

4 vn IT^T? ^ 8 manner Siml ' ar t0 Examp,e 1 ' usin 9 1 -(2-phenyl-quina 2 olin. 
^pendm^-yl-amine (618.1 mg, 2.03 mmol), prepared as in Intermediate 2 and 



RPHPLC20.7 min; 



'HNMR(CD 3 OD)58.50(d.1H.J=8Hz),8.37.8.34(m 2H) 80BI. 1H / ,u, 
, M.M. 1H. J. 8 Hz,. 7.83-7.76 <„, 3H). 7.89 ft 2H. £ Hz, 4 » M H = J f 
Hz, 7 20 (d 1„. e H2) . 5 . 03<98 , m "m" ' 

( m. 2H), 3.(8-3.08 (m. 2H). 2.57-2.42 (m. 3H). 2.3-2 12 faifr 
FAB MS ^na 5,a2255 (MH+J, C 2 ' H. W X' s 



Example 3 
I?enzene,st)lfonpmidPbi^o m a £ gt ai Q 



title compound (297.3 mg). 9 " mmo,) to 9 |ve the 



RPHPLC 19.9 min; 



1 H m * (CD 3 OD) 6 8.38 (dd, 2H J= 7 2 Hrt ft 9ft m « u , 

7.83-7.63 (m. 5H), 7.56 (dd H j- 9 2 H 2 ) 7 f j iu , 8 ^ (m ' 2H) ' 

1H). 4.40-4.25 (m, 2H), La s ^, 3 ^ £ *^ 

On. 1H), 3.24-3.02 (m. 3H>. 1.55 (d, 3H. jl j Hzy ' °* ^i 36 ; 

High resolution FAB MS m/zfound 518 2224 (MH*\ r u. m « o 

518.2226. ° ,0 ^ 4 < MH+ ). C 28H32N50 3 S requires 



V % 
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Example 4 



2-f2-Phftnvl-fliiina7Plin^-v)Hl.&^^ 

5 afovrazine histrifltJorna^t n f ft 



10 



0 



N.N-di-/so-propylethyl amine (0.10 ml, 0.571 mmol) is added to a solution of 
1,2,3.4,6,7,12 l 12a-octahydro-ben2o[4,5]azepino[1,2-a]pyra2ine(28.9mg 0143 
mmol. Dixit, V. M. ef a/. Ind. J. Chem. 1975, 13, 893.) in ethanol (4.8 ml) ' Then 4- ' 
Chloro-2-phenyl-quinazoline (34.4 mg, 0.143 mmol) is added and the solution is 
heated at 150°C in a sealed tube for 16 h. The solution is cooled, saturated sodium 
carbonate is added, and the mixture is extracted with ethyl acetate. The combined 
organic layers are dried with magnesium sulfate and concentrated. The residue is 
pur.f.ed by silica gel chromatography using ethyl acetate as eluant. followed by 
reverse phase HPLC using acetonitr»le:water (5% to 40% gradient over 30 min) as 
eluant to give the title compound (70.4 mg): 
RP HPLC 23.0 min; 

'H NMR (CD3OD) 6 8.39-8.36 (m. 2H), 8.25 (d. 1H. J= 8 Hz), 8.09-8.03 (m 2H) 

I'TJ is 1 h H) ; 7o 1 fi ? i r 3H)> 7 - 34 " 7 - 31 (m - 1H) « 7 - 28 - 7 - 23 <- ^ « **- 

SiZ f ' 1 6 (t ' 1H ' JS 12 HZ) * 3 94 (t « 1H « J = 12 Hz ). 3 84 (dd, 1H J. 
13. 6 Hz). 3.76 (d. 1H, J= 13 Hz), 3.62 (m, 1H), 3.54-3.43 (m, 3H). 3.22-3.05 (m. 

High resolution FAB MS m/z found 407.2239 (MH+), C 27 ^ 7 H 4 requires 407.2236. 

Examples 



fllpyrazine histriflnnr^p^p rft 

Synthesized in a manner similar to Example 4, using 1 ,2,3,4 6 1 1 12 12a- ^ 
^^^^^^^^ mg, 0.138 mmol, Dixit'. etaUhd v 

t n 1 Z ' • 3 ° 4 - Chloro - 2 -P^nyl-quinazoline (33.2 mg, 0.138 mmol) 
to give the title compound (55.3 mg). O J 

RP HPLC 22.0 min; 
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20 



25 



'H NMR (CD 3 OD) $ 8.38-8.36 (m. 2H), 8.26 (d, 1H, J= 9 Hz), 8.12-8.06 (m 2H) 
7.83-7.66 (m, 4H), 7.48-7.30 (m, 4H). 5.16-4.86 (m. 2H), 4.61 (ABq, 2H, Jtfm 14 
Hz, Avab= 111 Hz), 4.25-3.61 (m. 5H). 3.30-3.01 (ABX, 2H), 2.48-2.37 (m 1HV ; 
1.99-1.82 (m,1H); ■ ' 

High resolution FAB MS m/z found 407.2239 (MH*), CjtfH^ requires 407.2236. 

Example 6 



30 



jinazolin-4. y|amino)-p ippririin. 
ben?enpc;^lfonpmiH ? 



Synthe S ,zed .n a manner similar to Example 4, using 5.[2-(3*mino-piperidin- 
1-yl>e%l].2-methoxy-benzene S ulfonamide (625.1 mg, 1.99 mmol), prepared as in 
In ermed,ate 4, and 4.Ch.oro-2-ph eny ,. qu ina 2 oline (480.0 mg, 1.99 mmol) to give he 
15 ale compound (S86.B mg). /i«a'veine 

'HNMR(CDCI 3 )tB.50(dd.2H. J= 8. 2 Hz). 7.86 (d. 1H, J.SHz) 775(d 1H J- 

3H). 2.88-2.62 (m. 7H). 2.40-2.26 (m, 1H). 2.0O-1.61 (m 4H)- 
5 H S' U ' i0n ^ MS ^ ,0und 5182227 < MH '>. WWW quires 



Example 7 

^(^r^f^Php^ y!aui^a^gl i■i■4-vl a ml^n)■ a ,«,n J n■, - vn ■„ , hV | 1 r mr | h , , y 

Triethylamine (0.24 ml. 1.73 mmol) is added to a solution of S-K-B-amino- ' 
azepan-LyD-eth^-methoxy-benrenesullonamlde (568.3 mg 1 73 mmol. 
prepared as in intermediate 5, h tetrahydroturan ,17 m* Thea 4.ChZLenyl 

Z7T* ' " "* mm0l) fe added and ** «**» * neatedTreS 
15 :k The soluhon is cooled, saturated sodium carbonate is added, and me E&S 1 

eX " aC,ed w,lh e,h * T>» combined organic layers are dried «1 

megnes.umsu^teandconcen.rated.Theresidueispuifiedbysracagr ' 
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chromatography using methanolrethyl acetate (1:19) as luant to give the title 
compound (362.5 mg): RP HPLC 19.6 min; 

'H NMR (CDCI3) 8 8.51-8.48 (m, 2H), 7.86 (d, 2H. J= 8 Hz). 7.75 (s. 1H) 7 66 ft 
1H, J= 8 Hz), 7.46-7.42 (m, 4H), 7.35 (t, 1H, J= 7 Hz), 7.24 (dd, 1H. J= 8 2 Hz) 
6.81 (d. 1H, J= 9 Hz), 6.76 (br s. 1H), 5.09 (s. 2H), 4.74 (s, 1H), 3.89 (s, 3H), 3 06- 
2.78 (m, 7H), 2.66-2.60 (m, 1H), 2.13-2.09 (m, 1H), 1.93-1.56 (m, 5H); High 
resolution FAB MS m/z found 532.2387 (MH+), C 29 H34N 5 03S requires 532 2382 S 
Anal. Calcd. for C 29 H34N 5 0 3 S: C, 63.36; H, 6.41; N. 12.74. Found- C 6372 H 
6.08; N, 12.50. * t 

Example 8 

Synthesized in a manner similar to Example 7, using 5-[2.(3,5-dimethyl- 

p.perazin.l-ylj.ethylj^methoxy-benzenesu.fonamide (1.03 g, 3.13 mmol), prepared 

ITT *' ^ 4 - Ch,oro - 2 -P he "y'^'nazo«ine (502.6 mg, 2.09 mmol) to 
give the title compound (131.6 mg). 
RP HPLC 19.7 min; 

IK .NMR (CD3OD) 58.50-8.44^3^8.10-8.03^,2^, 7.84(d, 1H,^2Hz), 
7.74 t, 1H, J= 7 Hz), 7.61-7.54 (m, 4H), 7.21 (d, 1H, J= 8 Hz), 3.99 (s. 3H) 3 78- 
3.51 (m. 2H). 3.48-3.13 (m, 8H), 1.12 (br s, 6H)- ' * 

™Vooo ,Uti ° n FAB MS ^ f ° Und 532 - 2371 (MH+ >' C29H34N 5 0 3 S requires" 

Example 9 

Hfrf3-MpthYl.4.f?.phenv|.n,,ina7oH • ^ 

benzenesiilf^namidfttrifiiipr^^p,^ 

1-vl> JTZZ " r an " er Slm " ar 10 EXamp ' e * S-P-(3-m e .lUpipe«z^^ 
1-ylH!hylh2-m e thoxy-b e n 2 ene SU |lonamicle (605.2 mg. 1.93 mmol), prepared as h " 
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iO 



:0 



Intermediate 7, and 4-Chloro-2-phenyl-quiriazoline (464.7 mg, 1.93 mmol) to give the 
title compound (873.2 mg). 
RP HPLC19.7 min; 

1 H NMR (CD 3 OD) « 8.39-8.36 (m, 2H), 8.21 (d, 1H, J= 8 Hz), 8.1 1-8.05 (m 2H) 
7.82-7.64 (m. 5H), 7.52 (dd, 1H, J= 8, 2 Hz), 7.19 (d, 1H, J= 9 Hz), 5.49 (m 1H) 
5.03-4.90 (m. 1H), 4.14 (t, 1H, J= 12 Hz), 3.97 (s, 3H), 3.85-3.81 (m, 1H), 3.73-3 65 

S'Jmc 3 ' 4 , 9 ; 3 ' 34 (m> 4H)> 3 - 16 " 311 (m ' 2H) ' 1 ' 79 (d ' 3H » J = 7 Hi9h resolution 
FAB MS m/rfound 518.2245 (MH + ), C28H32N5O3S requires 518.2225. 

Example 10 

benzenesulfonamiriP trif^'orrpirfrtFim 

Synthesized in a manner similar to Example 1. using 1-(2-phenyl-quinazolin- 
4-yl)-p,perad,n-4- y l-amine (610.9 mg, 2.01 mmol), prepared as in Intermediate 8 

and 5-(2-chloro-ethyl).2-methoxy-benzenesulfonamide (250.6 mg, 1.00 mmol) to 
give the title compound (82.4 mg). 

iHNMR(CDCI 3 )fi8.30(dd,2H.J = 7,1Hz),8.22(d,1H,J=8Hz) 8 06 (t 1H J- 
8Hz),8^2(dt 1H.^6, 1 Hz),7.88-7.74(m,3H) ( 7.67(t,2H,,J;^L 3 Vd" 

(m. 3H), 3.38-3.33 (m, 2H), 3.04 (t. 2H, J- 9 Hz), 2.46-2.42 (m, 2H). 2.01-1.92 (m, 
5^^ 

Example 11 

N 2-Benrvl-N j>-mflhy'-N *. i? - ? ^. m ^ n 1 

triflunmarot^p 

Synthesized in a manner similar t0 Example 7, using N-2-Benzyl.N Z melnvi ' 
PmMM. (489.9 m 9 , 2.30 mmoi. Her.cs. e, at Eu, ,. Pha Zl?Z 
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15 



20 



25 



30 



142. 115.) and 4-Chloro.2-phenyl.quinazol.ne (34.4 mg, 0.143 mmol) to give the title 
compound (17.1 mg). ™. 
RP HPLCl5.7min; 

lHNMR(CD30D) 6 8.47(dd,2H, J=3, 1 Hz), 8.41 (s, 1H),8.38(d. 1H, J = 2H 2 ) 
8.03 (dt, 1H, J= 8, 1 Hz), 7.98 (dt. 1H, J = 3, 1 Hz), 7.91 (d, 1H. J* 7 Hz) 7 7 1 (dt 

High resolution FAB MS m/zfound 418.2032 (MH + ), C 27 H2 4 N 5 requires 418.2032. 1 

Example 12 

N 2-BenzvW Mnelhyl-N S-ff-Ph^-n,iln-,7o li n.,..„n. n , rffln r . ? c 1|nir , |nn I 

N 2-Benzyl-N 2-methytpy,idine.2.5-diamine (667.9 mg, 3.13 mmol) soared 
as ,„ .mediate 9. is added ,o a solulion of 

«?, i IT " le,rahydro,ura " <«< *<« ^ solulion is healed a. 150-0 in a 
tit 15 ^ S °"" i0n fe ^ S ~ sodi " m carbonate fc adL 
ddfd w ,k ' S *" * e!hyl acela!e - ™» rombi ^ ow* layers « . 
2? m T S ' Um SU " a ' 9 ^ residue is punlied by lie gel 

chromalography using ethyl acetate:hexanes (2:3) as eluanl and Ln«.i^,T 
elhy, ace>a,e:hexanes ,o give me mo compound & 7 H ^ * 
RPHPLC26.6min; 

'HNMR(CDCl3)58.47(d.2H. J=4Hz) 841 (d 1H ;-->u,i o^,„ 

2 HZ). 7.94 (d. 1H> J- 8 Hz), 7.83 (d, W J- \ L 7 \ 3 ^ f ^ ^ J ' * 

(m. 5H), 7.36-7.24 (m. 5H), 6.59 (d 2H. ^ Hz" ^^0^^ 

'Sal'^'T F " "f 8 "**««««0M W, C s7hMN5 requires 4,8.2032 
^■Ca^.or^Ns: C, 77:67; H, 5.55; N, 16.77. Found: C. 77.50; H »9: 
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Example 13 

fr2-fMethV|-r3-(2-Phenv|.nmna20lin-4.vlln^ 
5 benzenesulfonamitfo trtfjimmgr^tft 

Synthesized in a manner similar to Example 1, using methyl-[3-(2-phenyl- 
quinazolin-4-yl).propyl]-amine (89.3 mg, 0.32 mmol), prepared as in Intermediate 10. 
and 5-(2-chloro-ethyl)-2-methoxy-benzenesulfonamide (160.8 mg, 0.64 mmol) to ' 

10 give the title compound (55.1 mg). 

1H NMR (CD 3 OD) 6 8.56-8.53 (m, 2H), 8.28 (d, 1H, J= 8 Hz), 8.08 (d, 1H J. 8 Hz) 
7.97 (dt, 1H, J- 7, 1 Hz), 7.78 (d, 1H. J= 8 Hz), 7.71 (dt, 1H, J= 7, 1 Hz), 7.52-7 45 
(m, 4H). 7.14 (d, 1H, J= 9 Hz), 3.96 (s, 3H), 3.57-3.32 (m, 6H), 3.30-3.00 (m 2H) 
3.02 (s, 3H), 2.60-2.46 (m, 2H); 

15 FAB MS mfz found 491 (MH*). 

Example 14 

5-(2-f3-rMethv|.^phenvl-niiina7^^ 

bepzenesulfonamide histrjf ^oroacRtatg 

Synthesized in a manner similar to Example 1, using methyl-(2-phenyl- 
qu.nazolin-4-yl)-pyrrolidin-3-yl-amine (159.1 mg, 0.52 mmol), prepared as in 
Intermediate 1 1 , and 5-(2-chloro-ethyl).2-methoxy.benzenesulfonamide (261 .0 mg, 
25 1 .05 mmol) to give the title compound (98.3 mg). 
RPHPlCl8.0min; 

1 H NMR (CD3OD) 5 8.51 (d, 1H, J= 9 Hz), 8.34 (d, 2H, J = 9 Hz), 8.09-8.00 (m 
2H , 7.85-7.74 (m, 3H), 7.68 (t. 1H, J. 7 Hz), 7.59-7.56 (m, 1H), 7.18 (d, 1H, J. 9 
Hz) 4J8-4.73 (m, 1H), 4.61-4.57 (m, 2H), 4.38-4.32 (m, 2H), 3.97 (s, 3H), 3.59-3.55 ' 
(m.2H), 3.20-3.11 (m, 2H), 3.13 (s,3H), 2.73 (m, 1 H), 2.58-2.48 (m 1H)- 
High resolution FAB MS m/zfound 518.2217 (MH*), CjaHazNgOaS requires * 
518.2226. 



30 
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Example 15 



5 



30 



5-{2-f3-Mftthvf-3-(frDhftnvl-nuinazoli^ 

benzenesulfonamidft histrif iuoroacRtatg 



Sodium iodide (1 87.4 mg, 1 .25 mmol) is added to (3-methy|.pyrrolidin-3-yl).(2. 
pheny|.quinazolin-4.yl)-amine (380.7 mg, 1.25 mmol), prepared as in Intermediate 
12, in ethanol (6 ml). Then, N,N-di-feo-propyl-ethyl-amine (0.87 ml, 5.00 mmol) is 

10 added to the mixture. Finally. 5-(2-chloro-ethyl)-2-methoxy-benzenesulfonamide 
(624.6 mg, 2.50 mmol) is added to the mixture and it is heated at 150°C in a sealed 
tube for 24 h. Water is added and the reaction is extracted with ethyl acetate. The 
combined organic layers are dried with magnesium sulfate and concentrated. The^ 
residue is purified by silica gel chromatography using methanolrethyl acetate (1:7) as 

15 eluant, followed by reverse phase HPLC using acetonitrile:water (5% to 40% 
gradient over 30 min) as eluant to give the title compound (3114 mq)- 
RP HPLC 20.1 min; 

'H NMR (CD 3 OD) 8 8.55 (d, 1H. J= 8 Hz), 8.31-8.28 (m, 2H), 8.09 (t, 1H, J= 8 Hz) 
8.01 (d, 1H, J= 8 Hz), 7.83-7.70 (m, 5H). 7.46 (dd, 1H, J= 9, 2 Hz). 7.12 (d 1H jL 
20 9 Hz), 4.00-3.86 (m, 1H), 3.93 (s, 3H), 3.60-3.44 (m. 4H). 3.1 1-2.93 (m. 4H)' 2 66- 
2.47 (m, 1H). 1.95 (s.3H); 

High resolution FAB MS m/zfound 518.2213 (MH + ), C28H32N5O3S requires 
518.2226. 

Anal. Calcd. for 032^3^5078: C, 51.54; H, 4.46; N, 9.39. Found: C, 51 29- H 
25 4.59; N, 9.42. 

Example 16 



5»{2-r3,4.pimPthvl-:irp.phPnvl^ 

methoxv-ben/enesulfnnami^ bistrifl.inr^^ t ft 

Sodium iodide (189.3 mg, 1.26 mmol) is added to (3,4-dimethy|.pyrrolidin-3. 
yl)-(2-phenyl-quinazolin-4-yl)-amine (402.2 mg, 1.26 mmol), prepared as in 
Intermediate 13, in ethanol (6.3 ml). Then. N,N-di-&o-propyl-ethyl-amine (0.88 ml 



I 
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5.05 mmol) is added to the mixture. Finally, 5-(2-chloro-ethyl)-2-methoxy- 
benzenesulfonamide (630.8 mg, 2.53 mmol) is added to the mixture and it is heated 
at 150°C in a sealed tube for 20 h. Water is added and the reaction is extracted with 
ethyl acetate. The combined organic layers are dried with magnesium sulfate and 
concentrated. The residue is purified by silica gel chromatography using 
methanol.ethyl acetate (1:9) as eluant, followed by reverse phase HPLC using 
acetonitrilerwater (5% to 40% gradient over 30 min) as eluant to give the title ' 
compound (636.2 mg): 
RP HPLC 19.8 min; 

1H NMR (CD3OD) 8 8.59 (d, 1H, J= 8 H 2 >, 8.26 (d, 2H, J = 7 Hz), 8.09 (t, 1H J* "7 
Hz ' Z lu 8 H2) ' 7 B2 ' 7 77 2H) ' ™- 7 - 7 ° < m ' 3H >« ™ <* 1 8 
3.13 (m, 2H), 2.99 (m, 2H), 1.83 (s. 3H), 1.35 (d. 3H, J= 7 Hz)- 

15 ^.^2^ ^ MS ^ ^ 532 2387 ^ C ^ N ^ S re <^ 

Example 17 



10 



20 



^!:4-(2-phenvl-ouina7Qli n ./l.vi,.p ! p f , ra 7ir> , 1 . v 



25 



30 



added f*f (0.25 g, 1.00 mmol) is 

osToo^ 

W^fTf*?" ^ 10 ' n,ermedlate 14> P ° taSSiUm Carbona,e (0.28 g, 
L , T !7 m '° dide ( °- 02 9> mm0,) in acetonilril * (5 ml) and the 
0 u t,o n heated to reflux for 1 6 h. Saturated sodium carbonate is dded and the 

reacfon extracted with ethyl acetate. The combined layers are dried with 
magnesmm sulfate and concentrated. The residue is purified by silica gel 
chromatography using hexane:ethyi acetate (1:3) as eluant. The solid obtained is 
S™"; f ,0r ° f0rm:hexane 10 *• title compound (46.3 mg - 

5H) 6 95 ^TtV:\ 2H) ' ^ ^ 2H) ' 7 (S ' 1H) ' ^ 1H Urn. 
5H). 6.95 (d, m, J = 8.6 Hz), 5.33 (s, 2H), 4.53 (m, 1H), 3.96 (s, 3H), 3.72(m, 2H) 



GI2019 



•118- 



10 



15 



20 



3.04 (m 2H), 2.69 (m, 4H), 2.50 (m. 1H), 1.41 (d. 3H, J = 6.3 Hz), 1.01 (d, 3H J = 
6.3 Hz); ' 

13 C NMR (CDCI 3 ) 5 164.6. 162.0, 159.3. 154.1. 152.8. 138.6. 134.5. 133.1. 132 2 
130.0. 129.6. 128.8. 128.3. 128.2. 124.9. 124.8. 116.3. 130.0. 129.6. 1288 1283' 
128.2. 124.9. 124.8. 116.3, 112.0. 56.3. 55.4. 54.0. 53.0. 52.6. 51.8, 32.3, 16.6 11 0- 
High resolution FAB MS m/z found 532.2371 (MH + ), C29H34N5O3S requires ' 
532.2382; 

Anal, calcd. CsgHaaNsOaS H 2 0. C 63.37%, H 6.42%, N 12.74%. Found C 63 05% 
H 6.14%, N 12.52%. ' ' 

Example 18 



2 ^ethoxy^.{?.r4.fp. p ^^ 

benzenesijIfonamiriP hfctrjfl uoroarem p 

4-chloro-2-phenyl quinazoline (0.1 185 g, 0.49 mmol) is added to a stirred 
solution of 5-[2-(4-amino-cycloh e xylamino)-ethyl]-2.methoxy-benzenesulfonamide = 
(0 1612 g, 0.49 mmol), prepared as in Intermediate 15. and triethylamine (0.2 ml 
0.98 mmol) in ethanol (5 ml) in a sealed tube and the solution heated to 150<>C over 
16 h. Saturated sodium carbonate is added and the reaction extracted with ethyl 
acetate The combined layers are dried with magnesium sulfate and concentrated 
The residue is purified by silica gel chromatography using methanolrethyl acetate 
0:3) containing 1% ammonium hydroxide as eluant. followed by reverse phase 
HPLC using acetonitrilerwater (5% to 40% gradient over 30 min) as eluant to give . 
25 the title compound (36.7 mg): RP HPLC 21 7 min- 

1 H NMR (CD 3 OD) 5 8.26-8.23 (m. 2H). 7.98-7.95 id. 1 H. J = 8.3 Hz), 7.63-7.59 (m 
2H . 7.52-7.47 (m, 1H), 7.28-7.14 (m, 5H), 6.85-6.82 (d, 1 H, J = 8.6 Hz), 4 27 (br s ' 
1H) 3.71 (s. 3H), 2.55-2.51 (m, 5H). 1.78-1.72 (m, 2H), 1.58-1.50 (m, 6H) ? ( ' 

30 H^^^Q^^^ 35 ^ 5 ^ 7 ^ 6 ' ° 52 ' 17% ' " "<* N ^ 0 52.07%, 

H^^lutionFABMSr^ found 532.2389 (MH + ). C 29 H34N 5 0 3 S requires V 
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Example 19 



benzenftstilfftnamirtft 



30 



Synthesized in a manner similar to Example 18, using (R)-5.[2-(3-Amino- 
pyrrolidi n -1-yl).ethylJ.2.methoxy-benzenesuifonamide (0.50 g, 1.68 mmol), prepared 
as in Intermediate 1 6, to give the title compound (322 1 mg)- 
» 1H NMR (CD3OD) 6 8.34.8.30 (m, 2H), 8.03-8.01 (d. 1H, J = 8.0 Hz), 7.73-7 61 (m 
3H), 7.38-7.28 (m, 5H), 6.97-6.95 (d, 1H, J =8.5 Hz), 4.94-4.88 (m H) 4 78^82* 

«C NMR (CD3OD) 8 162.3. 161.2. 156.4, 151.3, 139.6. 134.8. 133.4. 132 6 131 9 

12a5, 127 - 7, 1262> 122 - 8> 115 - 2 ' 1130 ' «^ S 

Reverse Phase HPLC (5% to 40% acetonitrile: W ater) 17 7 min • 

High resolution FAB MS m/z found 504.2056, C 27 H 30 N 5 O 3 S requires 504.2069. 

Example 20 

5-(2-Chloro-ethyl)-2-methoxy-Denzenesulfonamide h 29 a «> 1 ft m m «* • 
added to a stirred soiution i^^^JZ^tZ^l 50 
9. 5.16 mmor,, prepared as in Intermediate 17, potassium carbonate (, « fl °o 32 
mmol). and sodium iodide (0.08 g, 0.52 mmol) in ethane! (20 mnTa sealed 
end t e solution heated to ,50* to, ,6 h. Saturated sodlu^arbo a fe I 
and the react»n extracted with ethy, acetate. The combined layers are dH^h " 
magnes,um sulfate and concentrated. The residue is purified by silicVgel 
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chromatography using methanotethyi acetate (1:49) containing 1% ammonium 
hydrox.de as eiuant. foiiowed by reverse phase HPLC ^JLJZ^a* £ 

R^r:;nT^ 

*H NMR (CD 3 OD) 5 8.51-8.49 (d, 1H, J = 8 3 Hz\ 8 vt n «« #«• o U v „ 

8.6 Hz,. 4^ (m . 3H). 4.45-4.43 (m. ,H). 4.23^4.20 %g 3 97 S m»£< 

FAB MS m/? found 504 (MH+)- 



15 
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Example 21 
L-phenY|-rnijnR7olin-<1.vtamin^). [?Y rr^|[ T< ; n 1 ^ 

ben2enpg '" fn nn"ifrfr mm inmnr i 1, iir 
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«C NMR (CD3OD) 5 162.0, 160.9, 156.2, 151.1, 140.0. 135.3. 133.9. 132.8 131 7 
131.3, 129.5. 129.3. 129.0. 128.2, 126.7, 123.3. 115.0. 113.5. 61.2, 58.7, 56 7 54 0 

51.4, 34.6. 32.1; Anal. Calcd. for C 3 iH3iF 6 N507S.H 2 O.C 49.67%, H 4 44% N ' " 
9.34%. Found C 49.67%, H 4.23%, N 9.23%- 

^solution FAB MS m/z found 504.2064* (MH+), C 27 H3oN 5 0 3 S requires 

Example 22 



fithvl)-ben7F>nefitilfnnq m ^ f bifitrif |„ nr ^ nrf>tnTff 



benzenesulfonamide bistrifluoroacetate. prepared as in Examole 21 is JnL i 
?5 stirring solution of acetic anhydride {5 9 ma 57 q mmln h» . l ° 3 

ul 9fl q „ mrth a „w m m 1 ! y ° nae (5 - 9 ma> 579 mrno1 ). dusopropyl ethyl amine (5.0 

no n T ' amln ° Pyn * din6 (Cata, * lc h tetrahydrofuran 

(10 mO and the solution heated to reflux 16 h. The solution is concentrated and the 

" « reverse phase HPLC using acetonitri.e:water (20% to 30% 

» ^HPLc7a~ 



Example 23 



?0 



benzenR^iilfonamiriflhktrifiu^p)^^^ 

^ Boron tribromide (1M solution in dichloromethane. 0.2 ml, 202 0 mmol) is 

v ami ? 3 Stlf ;: d S0,Uli ° n ° f (S) - N - AC ^ 2 - ^xy.5-(2-r3.(2.ph^Sn. 4 . 
y.am,no). P yrro.,d,n-1- y i h ethy^^ 

n Example 22, in dichloromethane at 0<>C. The solution is allowed to C room 
temperature over 2 h. Methanol is added (5 ml), the solution ^72 ™ 
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then concentrated. The residue Is taken up in aqueous methanol (sor ir> m n - 
M >so,u,ions.irred.or10 m *s. Aqueous ^IfcwS^^lS 
and the reaction extracted *,h ethyl acetate. The combined layers 1 led 
sod,um M and concentrated. The residue is puriiied by 

RPHPLC20.6min., 

y NMR (CD3OD) 5 8.37-8.35 (m, 2H), 8.01 (m, 2H), 7.75-7 68 (m 6M 7 39 7 « 

High resolution FAB MS m/z found 490 1912 fMH+i r u m « ^ 
490.1913. u ^ aiyi ^l MH ). C26H 2 8N 5 03S requires 



Example 24 



ben?ftnp«. f |fp nnm f Tfn biRtrifi, ,A rrnr1ntr 

y0-pyrro,idin.3-y,a mi „e ( 2 o! « ±Sf mm0l) »'-»*W«fc4. 
me title cc^poundTeato) ^ " " ,9 ' 10 *• 

RPHPLC18.2mins.; 

'H NMR (CD3OD) 8 8.41-8.38 (m, 1H) 8 25-a 51 r m ,u, , „, 

ssass; ^dEr 9853 ^ 

(m. 1H), 2.46-2 42 (m 1H) ^ 2 ' 98 * 2 - 93 (m ' 2H) ' 2 - 60 " 2 ' 56 

Anal.Calcd.forC 27 H 29 N5O3S,C50.89%,H4 27% N9 570/ ^ 

4.28%, N 9.47%; ' 9 - 57% * Found C 50.43%, H 

High resolution FAB MS m/z found 504.2060 (MH+) Cw H.M n c • 
504.2069. 1 u 27H3oN 5 0 3 S requires 
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Example25 

2-MethPW-H2-rH?-nhfinvl-Quinazolin-4^^ 

benzenesnlfonamidft histrf fiuoroaretflt ft 

Synthesized in a manner similar to Example 20, using 5-(2-Chloro-ethyl)-2- 
methoxy-benzenesulfonamide (0.14 g, 0.56 mmol) and 4-(2,5-diaza- 
b»cyclo[2.2.1Jhept-2-yl)-2-pheny|.quinazoline (0.17 g, 0.56 mmol), prepared as in 
Intermediate 20, to give the title compound (75.7 mg): 
RPHPLC 17.4 mins.; 

'H NMR (CD 3 OD) 8 8.30-8.27 (m, 2H), 8.03-8.01 (d, 1H, J = 8.0 Hz), 7.73-7.56 (m 
3H), 7.39-7.24 (m, 5H), 6.94-6.91 (m, 1H), 5.18 (m, 1H), 3.90 (m. 1H), 3.79 (s 3H) 
3.68 (m, 1 H), 3.22-3.21 (m, 2H), 2.98 (m, 2H), 2.69-2.64 (m, 4H); 
Anal, calcd. for C32H31N5O7SF6. C 51.68%, H 4.20%, N 9.42%. Found C 52 46% 
H 4.40%, N 9.78%; 

High resolution FAB MS m/z found 516.2070 (MH + ), C 28 H3oN50 3 S requires 
516.2069. 

Example 26 

^vl-nuin^nlin.d.Yi^j 
benzenesi ilfona m irifl frictr ifluornarftf af ft 

Synthesized in a manner similar to Example 20, using 5-(2-Chloro-ethyl)-2- 
methoxy-benzenesulfonamide (1.81 g, 7.24 mmol) and N-methyl-N-(2-phenyl- ■ 
qmnazoiin^yo-ethane-l^-diamine (2.00 g, 7.24 mmol), prepared as in Intermediate 
21 , to give the title compound (5.3 mg): 
RPHPLC 16.6 min.; 

'H NMR (CD3OD) 8 8.32-8.29 (m, 2H), 7.88-7.85 (m, 1H), 7.71-7.59 (m. 3H) 7 40- 
6H) 5 2 m 67 4 (s! SHf 7 ' 24 ^ ^ ^ ^ 3 "' 37? ^ 5H) ' ^ 

hTLTn g 0 i r 4 ^° H37N50loSF6 " C 47 - 68% ' H 4 - 67% . N 9-27%. Found C 48.09%, 
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High resolution FAB MS m/z found 492.2071 (MH + ), C26H30N5O3S requires 
492.2069. 

Example 27 

frMeth0XY-5-f2-fmethvl-r2-tt-nhf^ 

benzenestjlfnngrpirtft 

4-Chloro-2-phenyl quinazoline (0. 1 7 g, 0.72 mmol) is added to a stirred 
10 solution of 5-{2-[(2-Mercapto-ethyl)-methyl-aminoJ-ethyl}-2-methoxy- 

benzenesulfonamide (0.22 g. 0.72 mmol), prepared as in Intermediate 22, and 
sodium hydride (60% suspension. 0.03 g, 0.86 mmol) in 1,4-dioxane and the solution 
heated to reflux for 16 h. The reaction is quenched with water: 1 ,4-dioxane (1:1). - 
Saturated sodium carbonate is added and the reaction extracted with ethyl acetate. 
The combined layers are dried with magnesium sulfate and concentrated. The 
residue Is purified by silica gel chromatography using methanolrethyl acetate (1:9) as 
eluant to give the title compound (1 .4 mg): 

Reverse phase HPLC analysis 22.9 min. using acetonitrile:water (5% to 40% 
gradient over 30 mins.), 

1H NMR (CDCI3) 5 8.42-8.39 (m, 2H), 8.09-8.06 (d, 1H, J = 8.6 Hz), 7.99-7.96 (d, 
1H, J = 8.5 Hz), 7.77-7.72 (t. 1H, J = 8.3 Hz), 7.62 (s, 1H), 7.47-7.40 (m, 4H), 7.32- 
7.30 (d. 1H, J = 8.3 Hz), 6.81-6.78 (d, 1H, J = 8.6 Hz), 5.23 (s, 2H), 4.42-4.19 (m 
2H). 3.88 (s, 3H), 3.59 (s, 3H), 3.41-3.10 (m, 2H), 3.07-2.85 (m, 4H); 
High resolution FAB MS m/z found 525.1632 (MH + ). CseHzgN^si requires 
25 525.1630. 

Example 28 

2 -MethoxY-HP-r3.f2-phQnvl-ni^ 
30 benzenesnlfnr^ipifte 

Synthesized in a manner similar to Example 20, using 5-(2-Chloro-ethyl)-2- 
methoxy-benzenesulfonamide (0.86 g, 3.43 mmol) and 2-Phenyl-4-(pyrrolidin-3- 



20 
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yloxy)-quinazoline (1.00 g, 3.43 mmol), prepared as in Int rmediate 23, to give the 
title compound (0.23 g): 

Reverse phase HPLC analysis 22.9 min. using acetonitrile: water (5% to 40% 
gradient over 30 mins.), 
5 1 H NMR (CDCI 3 ) 6 8.57-8.54 (m. 2H), 8.19-8.1 6 (m, 1 H). 7.99-7.96 (d, 1H, J = 8.3 
Hz), 7.83-7.78 (m. 1H), 7.74-7.73 (m, 1H). 7.53-7.49 (m, 4H). 7.35-7.32 (dd, 1H, J = 
8.5. 2.2 Hz), 6.90-6.87 (d, 1H, J = 8.5 Hz). 5.85-5.84 (m, 1 H), 5.39 (br s. 2H), 3.90 
(s. 3H). 3.09-2.92 (m. 3H), 2.83-2.57 (m, 6H). 2.18 (m. 1H); 

Anal, calcd. for C27H28N4O4S, C 64.27%, H 5.59%. N 11.10%. Found C 64.19%, H 
10 5.57%, N 11.05%; 

High resolution FAB MS m/z found 505.1906. C27H29N4O4S requires 505.1910. 

Example 29 

15 (2S.4S)-2-Methoxv-5-f2-f2-methvl-4.^. Dhenyl-ouinazolin-4-vlaminoVDvrrolidin-i.yl). 

ethvll-benzenesulfonamid ebistriluoroacetate 

5-(2-Chloro-ethyl)-2-methoxy-benzenesulfonamide (0.07 g, 0.296 mmol) is 
added to a stirred solution of (2S, 4S)-(2-Methyl-pyrroIidin-4-yl)-(2-phenyl-quinazolin- 

20 4-yl)-amine (0.09 g, 0.296 mmol). prepared as in Intermediate 24. sodium carbonate 
(0.08 g. 0.592 mmol), and sodium iodide (0.09 g, 0.592 mmol) in ethanol (6 ml) and 
the solution heated to 150°C in a sealed tube. After 24 hrs., more 5-(2-Chloro- ; 
ethyl)-2-msthoxy-benzenesulfonamide (0.06 g. 0.24 mmol) is added, because the 
reaction is not complete by TLC using methanolrethyl acetate (1:9) containing 1% 

25 ammonium hydroxide as eluant. After another 48 h., saturated sodium carbonate is 
added and the reaction extracted with ethyl acetate. The combined layers are dried 
with sodium sulfate and concentrated. The residue is purified by silica gel 
chromatography using methanol:ethyl acetate (1 :9) containing 1% ammonium 
hydroxide as eluant, followed by reverse phase HPLC using acetonitrilerwater (5% to 

30 40% gradient over 30 mins.) to give the title compound (62.0 mg): 
RP HPLC 19.1 mins.; 

1 H NMR (CDCI3) 8 8.55-8.52 (m, 2H), 7.90-7.84 (m. 1 H). 7.70-7.69 (m. 2H). 7.46- 
7.31 (m. 6H). 6.90-6.87 (d. 1H. J = 8.6 Hz). 6.14-6.08 (m. 1H). 5.53-5.28 (m. 2H), 
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Example 31 



(3S . 4R)-2-Meth0XV-5-f2-r3-methvl-4-(2-Phenv^ 

ethvD-benzenesulfonamidebistrifliiornargtntft 

5-(2-Chloro-ethyl)-2-methoxy-benzenesulfonamide (0.57 g, 2.27 mmol) is 
added to a stirred solution of (3S, 4R)-(4-Methyl-pyrrolidin-3-yl)-(2-phenyl- 
quinazolin-4-yl)-amine (0.46, 1.50 mmol), prepared as in Intermediate 26, sodium 
carbonate (0.41 g, 3.00 mmol), and sodium iodide (0.45 g. 3.00 mmol) in ethanol (15 
ml) and the solution set to reflux at 150°C for 48 h. Saturated sodium carbonate is 
added and the reaction extracted with ethyl acetate. The combined layers are dried 
with sodium sulfate and concentrated. The residue is purified by silica gel 
chromatography using methanohethyl acetate (1:9) containing 1% ammonium 
hydroxide as eluant, followed by reverse phase HPLC using acetonitrile:water (5% to 
40% gradient over 30 mins.) as eluant to give the title compound (232.6 mg): 
RP HPLC 19.7 mins.; 

1 H NMR (CD 3 OD) 8 8.57-8.55 (d. 1H, J = 8.3 Hz), 8.38-8.36 (d, 2H. J = 7.5 Hz), 
8.11-8.07 (t. 1H, J = 7.6 Hz), 8.03-8.01 (d. 1H, J = 8.2 Hz), 7.83-7.75 (m, 3H), 7.70- 
7.67 (t. 2H, J = 7.6 Hz), 7.53-7.51 (dd, 1H, J = 8.4, 2.2 Hz), 7.16-7.14 (d, 1H, J = 
8.5 Hz), 5.22-5.20 (m, 1H), 3.96-3.94 (m, 6H), 3.56-3.52 (m, 2H). 3.11-3.07 (m, 3H) 
2.97-2.82 (m, 1H), 1.35-1.34 (d. 3H, J = 6.5 Hz); 

Anal, calcd. for CazHaaNsOzSFe, C 51 .54%. H 4.46%, N 9.39%. Found C 51 26% 
H 4.52%. N 9.42%; ' 

High resolution FAB MS m/z found 518.2217 (MH + ). C28H32N5O3S requires 
518.2226. 

The racemic compound is separated into its enantiomers by normal phase HPLC 
with a Chiralpak AD (2 cm x 25 cm) column using hexanerisopropyl alcohol (85:15) 
containing 1 % diethyl amine at 254 nm to obtain (3S.4R)-2-Methoxy-5-{2-[3-methyl- 
4-(2-phenyl-quinazolin-4-ylamino)-pyrrolidin-1-yl]-ethyl}-benzenesulfonamide 
bistrifluoroacetate (NP HPLC 39.0 mins.) and (3S.4R)-2-Methoxy-5-{2-[3-methyl-4- 

(2-phenyl-quinazolin-4-ylamino)-pyrrolidin-1-yl]-ethyl}-benzenesulfonamide 
bistrifiuoroacetate(NP HPLC 46.0 mins.). 
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Example 32 : ■ .v i'i jf^f 



2-Benzvl-4-(2-r4-f2-Phenvlouina7nlin.4.y n DiDera7in-1.y|1 6 thvnnhPnnl 



938 



km 



2-Benzyl-4-(2-bromoethyl)phenol (0.20 g, 0.70 mmole), prepared as in , :: r : : i-j; 

Intermediate 27, and 4-(pipera2in-1-yl)-2-phenyl-quinazoline (0.17 g, 0.58 mmole) %k 

are dissolved in acetonitrile (5 mL). Diisopropylethyl amine (0.60 mL, 3.44 mmolef '£. 

added and the mixture is heated to 80°C for 4 hours. The mixture is allowed to cool 

1 0 to 23°C and water (20 mL) is added. The mixture is extracted with ethyl acetate (3 x 

5 mL). The combined organics are dried (MgS04) and concentrated in vacuo. The 

residue is chromatographed on silica gel and eluted with 50:50 hexanesrethyl 

acetate to afford 2-ben2yl-4-{2-I4-(2-phenylquinazolin-4-yl)pipera2in-1-. : 
yljethyljphenol as a light yellow solid (0. 1 1 g). 

15 1 H NMR (CDCI 3 ) 8 8.58 (d, 2H). 7.98 (d, 1 H), 7.89 (d, 1 H), 7.70 (t, 1 H). 7.50-7.38 
(m, 4H), 7.31-7.18 (in, 6H), 6.99 (br s. 2H), 6.70 (d, 1H), 3.98 (s. 2H), 3.90 (br s 4H) 
2.79 (brs,6H), 2.62 (m.2H)ppm. - ' 

FABMS for C33H32N4O: calcd; 500.28. Found; 501.3 (MH+). 
Anal calcd for C33H32N4O O.67 H2O: C, 77.3%; H, 6.6%; N, 10.9%. Found: C, 

20 77.23%; H, 6.64%; N, 10.48%. 



Example 33 

3-(N-Acetyl)amino-4-methoxyphenethyl p-toluenesulfonate (0.26 g. 0.72 
mmole), prepared as in Intermediate 28, and 4-piperazin-1-yl-2-phenyl-qu'inazoline * 
(0.17 g, 0.60 mmole) are dissolved in acetonitrile (5 mL). Potassium iodide (0.30 g, , . ^ 
1.83 mmole) is added, followed by diisopropyl ethyl amine (0.37 mL. 2.12 mmole): M ll| 
The solution is heated to 85°C for 18 hours. Water (15 mL) is added and the mixture^ #S* 
is extracted with ethyl acetate (3x5 mL). The combined organics are dried . ' 
(MgS04) and concentrated in vacuo. The residue is chromatographed on silica gel 
and eluted with 10:63:27 isopropanol:ethyl acetate.-hexanes to afford N-(2-Hydroxy^ 



t 
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1H NMR (CD3OD) 5 8.47 (d. 2H), 8.16 (d, 1H), 8.02 (d. 1H), 7.97 (m, 1H), 7.63 (m 
1H), 7.58 (m, 3H), 6.25 (s, AH), 3.79 (t, 2H), 3.59 (br s, 4H), 3.37 ( br s, AH), 3.25 (m 
2H), 2.96 (t. 2H). 2.59 (t. 2H). 2.02 (m, 2H). 1.83 (m. 2H), 1.72 (m. 2H), 1:49 (m 2H)' 

FABMS for C28H33N5O2: calcd, 471.3. Found: 472.1 (MH+). ' 
Anal, calcd. for C28H33N5O2: C, 61.4%: H, 5.9%: N. 10.0%. Found: C. 61 28%- H 
6.04%; N, 9.93%. 

Example 36 

1 Methanol p v 3.rp ^ fg p ^^'^^"^V ^ Pl0pray fl 1 vlfet y }fr>T^Pl7T^f n 

Synthesized In a manner similar to Example 33, using 1-(2.Chloroethyl). 3 - 
15 methanesulfonyl-2-imidazolidinone (2.23 g. 9.84 mmole). prepared as in 

ItrTr^ 31 ' 4 ' (p, * era2i ^^^ (1.44 g, 4.96 mmo.e, to 

afford the title compound (0.61 5 g ) as a tan solid 

4« T~ !k D30D) 5 ^ (d ' 2H) ' 8 ' 19 (d ' 1H) ' 7 ' 98 (m ' 2H >' 762 ^ 4H), 6.26 (s, 
20 2H) PP m ( S ' 4H) ' 3,89 °' 2H)> 3 (m ' 4H) ' 3 - 29 ^ S ' ^ 3 22 k 3H), 3.09 (t, 
FABMS for C24H28N6O3S: calcd, 480.3. Found: 481.1 (MH+) 

T£S f ^ C f»36N 6 Ot 1 S.1.0H2O: C, 52.6%; H, 5.2%; N, 11.5%. Found: C. -i 
52.62%; H, 5.34%; N, 10.89%. 
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Example 37 

:Dim e thvlpropionvl)^?.r4.rp.nhon V . q M ; n r ?0 ,,- n . 4 . vn p ,. rQrn , ; ^ 1 
vl1ethvl]imi r >3 ?0 |idin.?. T ? n p 

H2-Chloroeth y l)-3-trimethylacety|.2.imida 2 olidinone (1.90 g, 8.18 mmole) 
prepared as ,n Intermediate 32. is dissolved in 1,4-dioxane (20 mL . 4^1 
yO-2-pheny l-qu.nazohne (1.22 g, 4.20 mmole) is added. Potassium iodide (1 50 g 
9-04 mmole) ,s added, followed by diisopropylethyl amine (2.20 mL. 12.6 mmole) 
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The solution is heated to 90°C for 48 hours. The mixture is cooled to 23°C and 
water (50 mL) is added. The mixture is extracted with ethyl acetate (4 x 10 mL). 
The combined organics are dried (MgS04) and concentrated in vacuo. The residue 
is chromatographed on silica gel and eluted with a) 70/21/9 isopropanol/ethyl 
5 acetate/hexanes; b) 90/10 chloroform/methanol to provide the title compound (0.732 
g) as a white solid. H NMR (CDCI3) 5 8.57 (d. 2H), 7.99 (d. 1 H), 7.89 (d, 1 H). 7.74 
(t, 1H), 7.44 (m, 4H). 3.83 (m, 6H), 3.48 (m, 4H), 2.78 (br s. 4H), 2.62 (t, 2H), 1.39 (s, 
9H) ppm. FAB MS calcd. for C28H34N6O2: 486.3. Found: 487.2 (MH+). 
Anal, calcd. for C28H34N6O2O.33 H2O: C. 6 

10 

Example 38 

i.(4.[4-f3-Phenvlqiiina7olin-4-vnninera2in»1-vl]butvrvnn ineridin-2-one bis maleate 

15 i-(4-Bromobutyryl)-8-valerolactam (1.71 g. 6.88 mmole). prepared as in 

Intermediate 33. is dissolved in 1 ,4-dioxane (1 0 mL). 4-(piperazin-1-yl)-2-phenyl- 
quinazoline (1.02 g, 3.51 mmole) is added, followed by diisopropylethyl amine (1.80 
mL, 10.3 mmole). The solution is heated to 90°C for 2 hours. Water (40 mL) is 
added and the solution is extracted with methylene chloride (3x10 mL). The 

20 combined organics are dried (MgS04) and concentrated in vacuo. The residue is 
chromatographed on silica gel and eluted with 70/21/9 isopropanol/ethyl 
acetate/hexanes. The residue is dissolved in ethanol (2 mL). Maleic acid (0.31 g, 2 
equivalents) is dissolved in ethanol (1 mL) and is added. The solution is allowed to 
stand at 23°C for 15 minutes, in the refrigerator (at -20°C) for 4 days. The mixture is 

25 filtered to yield the title compound (0.408 g) as a white solid. 

1H NMR (CD3OD) 58.44 (d, 2H), 8.17 (d, 1H), 8.00 (m, 1H), 7.97 (t, 1H), 7.63 (t, 
1H), 7.58 (m, 3H), 6.24 (s, 4H), 4.26 (br s. 4H), 3.72 (m, 2H), 3.59 (m, 6H), 3.07 (t, , 
2H), 2.58 (m, 2H), 2.17 (m, 2H), 1.82 (m, 4H) ppm. 
FABMS calcd for C27H31N5O2: 457.3. Found: 458.1 (MH+). 

30 Anal, calcd. for C35H39N5O1 0-0.33 H2O: C, 60.4%; H.5.8%; N, 10.1%. Found: C. 
60.60%; H, 5.64%; N, 10.02%. 
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Example39 

5-r2-«3-(SWte.Phenvl-ouinazolin-4-vnaminomethyl ^^ 

methoxv-benzenesulfonamid e hydrochloride 

A solution of crude 5-[2-((3-(R)-(N-phenylmethyl-(2-phenyl-quinazolin-4- 
yl)aminomethyl))-pyrrolidin-1-yl)-ethyl]-2-methoxy-benzenesulfonamide -Mr, 
bistrifluoroacetate (330 mg), prepared as in Intermediate 34, in MeOH (70 mL) and 
water (20 mL) is heated under reflux for 20h with 10% Pd/C (500 mg) and 
ammonium formate (2g). The cooled mixture is filtered through celite and 
evaporated. The residue is treated with water (20 mL) and extracted with EtOAc (3 
30 mL) and the combined organic layers are dried (MgS04) and evaporated. The 
residue is purified by chromatography using EtOAc then 50% MeOH-EtOAc as ;; • 
eluent to afford a brown foam. This is dissolved in methanol, treated with ethereal 
hydrogen chloride and the resulting solid collected by filtration and dried under 
vacuum to afford the title compound as a tan solid (85 mg). 
mp. 200°C (decomp). 

1H NMR (DMSO-d6) 5 1 1.36 (br d, 0.5H), 10.73 (br s, 0.5H), 8.76 (t, J = 8.1 Hz, 1H), 
8.57 (d, J = 8.1 Hz. 1H), 8.50 (d, J = 8.1 Hz, 1H), 8.30 (d. J = 8.1 Hz, 1H), 8.04 (t. J = 
7.6 Hz, 1H), 7.85-7.55 (m, 4H), 7.44 (m, 1H), 7.15 (d, J = 8.4 Hz. 1H). 7.05 (br s , 
3H). 3.86 (s. 3H), 4.00-2.80 (m, 11H), 2.40-1.80 (m, 3H). 

Anal Found: C, 54.26; H, 6.02; N, 10.44. C28H31N5O3S.2HCI.2H2O Requires: C. 
53.67; N, 5.95; N, 11.18%. 

Example 40 

5-f2-ff3-f R)-f(2-Phenvl-n u i nazolin-4-vnaminomethyl^. P vrrolidin.i. v n.eth yn.p.' 
methoxv-benzenesulfonamide trifluoroaretata 

Prepared as in Example 39 from 5-[2-((3-(S)-(N-phenylmethyl-(2-phenyl- 

quinazolin-4-yl)aminomethyl))-pyrrolidin-1-yl)-ethylJ-2-methoxy-benzenesulfonamide 
bistrifluoroacetate, prepared as in Intermediate 35, except that the desired 
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compound is purified by reverse phase chromatography to afford the title compound 
as a tan foam (62 mg). 
mp. 118-21°C. 

Anal Found: C, 47.70; H. 4.24; N, 8.51. C28H31N5O3S.2.5CF3CO2H.I.5H2O 
5 Requires: C, 47.77; N, 4.43; N, 8.44% 

Example 41 

1-f2'PhenvM.3-QUinazolin.4-vn.4.f3.ra.inr1 olvl^ronvl).l 4.piDBra7inft 

A solution of 3-(3-indolyl)-1 -propyl methanesulfonate (1.00 g, 3.95 mmol), 

prepared as in Intermediate 36. in dioxane (5 mL) is treated with 1-(2-phenyl-1,3- 

quinazoline-4-yl)-1.4-piperazine (1.38 g, 4.75 mmol) and diisopropylethylamine (2.1 

g, 12.2 mmol). The mixture is heated at 100°C for 14 h. The mixture is cooled to 

25°C. is diluted with water and is extracted with ethyl acetate. The combined 

organics are washed with water, brine, are dried over magnesium sulfate, and are 

concentrated in vacuo. The crude product is chromatographed on 80 g of silica gel 

(elution with 30% ethyl acetate - hexane followed by 50% ethyl acetate:hexane 

followed by 70% ethyl acetate:hexane followed by ethyl acetate) to give 1-(2-phenyl- 

1,3Kjuina2olin-4-yl)-4-[3-(3-indo!yl)propyl]-1,4-piperazine (950 mg) as an 
amorphous solid. 

1H NMR (CDCI3) 5 8.61 (d, J = 6 Hz. 2H. ArH). 8.02 (bs. 1H. NH), 8.00 (d. J = 8 Hz. 
1H. ArH). 7.90 (d, J = 8 Hz. 1H. ArH). 7.72 (t, J = 7 Hz. 1H. ArH). 7.64 (d. J = 8 Hz. 
1H, ArH), 7.45 (bs. 2H. ArH), 7.42 (t. J = 7 Hz, 1H, ArH), 7.38 (t, J = 7 Hz, 1H. ArH) ' 
7.20 (m. 3H. ArH), 7.01 (s. 1 H. ArH). 3.94 (bs, 4H. CH 2 N). 2.86 (t, J = 7 Hz. 2H, 
ArCH 2 ). 2.64 (bs, 4H, CH 2 N), 2.58 (t. 2H, J = 8 Hz. CH 2 N), 2.02 (m, 2H. CH 2 )' 
ppm. 

Anal. Calcd for C 29 H29N 5 : C, 77.82; H, 6.53; N, 15.65. Found: C, 77.64; H, 6.69; 
N, 15.43. 



Example 42 
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H2-Phenvl-1.3-nuinazolin-4-vlM^ ^ 

DiberaginQ .- 

*'*%-' 

A solution of crude 2-(3-hydroxymethyl-4- 
5 methoxyphenyljethylmethanesulfonate (2.0 g), prepared as in Intermediate 37, it. t , 
didxane (10 mL) is treated with 1-(2-phenyl-1,3-quina2o!ine-4-yl)-1,4-pipera2ine \ 
(1.50 g, 5.17 mmol) and diisopropylethylamine (3.0 mL, 17.5 mmol) . The mixture is 
heated at 90°C for 10 h, then is diluted with water and extracted with ethyl acetate.^ 
The organics are dried over magnesium sulfate and are concentrated in vacuo. The 
10 crude product is chromatographed on 40 g of silica gel (elution with 40% ethyl , .# 
acetate - hexane followed by 70% ethyl acetate:hexane followed by 20% isopropanol 
in 70% ethyl acetaterhexane) to afford the title compound (510 mg) as an : S 
amorphous solid. 

1 H NMR (CDCI 3 ) 6 8.56 (d. J = 8 Hz, 2H, ArH), 7.98 (d, J = 8 Hz, 1 H. ArH), 7.88 (d| 
15 J = 8 Hz. 1H. ArH), 7.71 (t, J = 7 Hz. 1H, ArH), 7.45 (m. 3H, ArH), 7.40 (t. J = 7 Hz 

1H. ArH), 7.15 (s, 1H, ArH), 7.14 (d, J = 8 Hz. 1H, ArH), 6.81 (d, J = 8 Hz, 1H ArH) 

4.66 (s, 2H, ArCH 2 0), 3.94 (bs, 4H, CH 2 N), 3.84 (s, 3H, CH3O), 2.80 (m 2H 

ArCH 2 ). 2.78 (bs. 4H, CH 2 N), 2.64 (m, 2H, CH 2 N) ppm. 

Anal. Calcd for C 28 H 30 N 4 O 2 : C. 73.98; H. 6.65; N, 12.33. Found: C. 73.76; H, 
:0 6.61; N, 12.20. 



!5 



0 



Example 43 



!&E te n vH.3.Quinazolin.4.v^ 

melhQXV[>henvneth V l).l4. pipo ^?inPtrifl„n m Brf . tn |p 

A solution of 2-(3-methanesulfonylaminomethyl-4-methoxyphenyl)ethyl-p- : 
toulenesulfonale (390 mg, 0.986 mmol). prepared as in Intermediate 38 in dioxane ' 
(4 mL) is treated with 1-(2-pheny|.1.3K,uinazolin-4-yl)-1.4-piperazine (286 mg 0 985 
mmol) and diisopropylethylamine (0.52 mL, 3.03 mmol). The mixture is heated at" ^ 
90°C for 12 h, then is cooled to 250c and is diluted with water. The mixture is 
extracted with ethyl acetate and the combined organics are dried over magnesium - : - 
sulfate and concentrated in vacuo. Chromatography of the crude material over 60 g 
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of silica gel (elution with 50% ethyl acetate:hexane followed by 70% ethyl 
acetaterhexane followed by 10% Isopropanol in 70% ethyl acetate:hexane followed 
by ethyl acetate) afforded the title compound (350 mg). 

1HNMR(CDCI 3 )5 8.63 (d, J = 7Hz, 1H, ArH), 8.03 (d. J = 8 Hz, 1H, ArH), 7.93 (d, 
J * 8 Hz. 1H, ArH), 7.76 (t, J = 8 Hz, 1H. ArH), 7.53 (m, 3H, ArH), 7.43 (t, J = 8 Hz, , 
1H, ArH). 7.33 (m. 4H, ArH), 6.90 (d, J = 8 Hz, 1H, ArH), 4.98 (bt, J = 7 Hz 1H 0 
NH). 4.34 (d, J = 7 Hz. 2H. CH 2 N), 3.94 (bs. 4H. CH 2 N), 3.91 (s. 3H. CH 3 0), 2.85 
(bs, 9H, CH 3 S, CH 2 Ar, CH 2 N), 2.52 (m. 2H, CH 2 N) ppm. 

A sample of 200 mg cf this material is taken up in methanol (1 mL) and 
treated with trifluoroacetic add (0.5 mL). The mixture is purified by medium 
pressure liquid chromatography (1 1 mm x 300 mm C18, elution with water followed 
by 1:1 methanol:water/1%trifluoroacetic acid followed by 5:1 methanol:water/1 % 
trifluoroacetic acid). The collected fractions are concentrated and the residue 
lyophilized from water to give 121 mg of the title compound as an amorphous solid 
product. 

1H NMR (CDCI3) 5 8.47 (bs. 2H. ArH). 8.09 (d, J = 8 Hz. 1H, ArH). 7.89 (m. 2H. 

Mu^'/n 4 , (m * 3H> ArH) ' 7 - 24 (m ' 3H> ArH) ' 6 95 J = 8 Hz - 1H - ^H), 4.59 (bs, 1H, 
NH). 4.07 (d, J = 6 Hz, 2H, CH 2 N), 3.75 (s. 3H. CH3O). 3.69 (bs. 4H. CH 2 N), 3 37 

(bs. 4H. CH 2 N). 2.99 (m. 2H. CH 2 Ar), 2.88 (bs. 5H, CH3S. CH 2 N) ppm. Anal. 

Calcd for C 29 H33N 5 03S - 2.5 C 2 F 3 H0 2 - 0.5 H 2 0: C, 49.45; H, 4.45; N, 8.48. 

Found: C. 49.37; H, 4.45; N, 8.15. 

Example 44 

1-f2'Phenvl-1,?-nMin37nlin.4.vl^4.p.^.f 1 . stlcn i nimi rin Y i m pt h Y |).y|. 
methQxvphpnvnethvlM,4-Pinftra2inft. Trifi.. 0 m ae stio Arid ^ 

Synthesized in a manner similar to Example 43, using 2-[3-(1- 

succinimidoylmethyl),4-methoxyphenyl]ethyl-p-toluenesulfonate(1.20g, 3.00 • 
mmol), prepared as in Intermediate 39, and 1-(2-phenyl-1.3-quinazolin-4-yl)-l,4. 
piperazine (870 mg, 3.00 mmol) to yield the title compound (849 mg). 
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<H NMR (CDC*) 5 9.02 (d. J = 6 Hz. 2H. ArH), 8.44 (d. J = 8 Hz, ,H. Artf). 8.38 (d 
1H. J = 7 Hz. ArH). 8.20 (i. 1H. J = 8 Hz. ArH). 7.97 (m, 3H. ArH). 7.88 (t J s 7 Hz 
1H. ArH). 7.71 (,.J = 6Hz,,H. ArH), 7.62 (d.J = 7 Hz 1H .u 
1H. Am,. 7.4, <s. ,H, ArH,. 7.24 <d. J - 8 Hz. ,H. ArS), £ ^ 2^'!^ 

A sample of 200 mg of this material is taken up In methanol (1 mL, and 
treated with trifluoroacetic acid (0.5 mL>. The mixture is purified by medium 
10 pressure l,,u,d chromatography (1 , mm x 300 mm C,8. elution with water followed 
by 1:1 methanol:water/i% trifluoroacetic acid followed by 5:1 methanol:water/i% 
«uoroace ,c acid,. The coilected fractions are concentrated and the residue 
jyophted from water to give ,75 mg of the title compound as an amorphous solid 

15 1H NMR (CO3OD) 5 8.38 (d, J = 8 Hz. 2H. ArH), 8.27 (d, J = 8 Hz ,H ArH) 8 07 
(m. 2H, ArH,, 7.79 (m. 2H. ArH). 7.68 (.. J = 9 Hz 2H ArH) 7 2, « j „ u 
ArH).7.02(s. ,H. ArH), 6.96 (d, J = 8 Hz, ,H, A^j ^(bs 6H CH,N, 3 8 i £ 

=0 4«N » T F H T C32H33N5 ° 3 ' " " °' 5 * 53-56; hi!' 

20 4.43. N, 8.44. Found: C, 53.64; H, 4.44; N, 8.37. 

Example 45 
Pinerazina rtimalpir artrf --n 

™. h S T he f e<iinamanne,Sin,ilar,i:>Exam P |8 ' l3 ."*92.(3.bromo-.. 
methowhenyl)e.hylme.hanes U ,tona.e<,.2 5 g. 4.05 mmol). prepare^ 

rlBTn^ lh9,i ' teCOmpOUnd(780 m 9)" a "<>l'- 0m 9' a03 
- 8 Hz ?H ?n! f W ' ' = 6 ^ ^ ^ 7 93 W J * 8 H * 1H ' A 'H>. I* » 
2 ( * J " 6 HZ ' 1H ' 6 81 (* J - 6 Hz, ,H, ArH). 3.92 (m, 4H. CH 2 N). 
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3.87 (s, 3H, CH 3 0). 2.79 (m. 2H. ArCH 2 ). 2.77 (m. 4H. ArCH 2 ). 2.63 (m, 2H, CH 2 N) 
ppm. 

A 750 mg sample of this material is mixed in methanol (3 mL) with 300 mg of 
5 maleic acid. Addition of 3 mL of ethyl acetate, chilling to 0<>C for 2 h. and collection 
of the precipitate afforded the title compound (71 4 mg) as a tan solid. 
1H NMR (CD3OD) 8 8.43 (d. J = 8 Hz, 2H, ArH), 8.16 (d, J = 8 Hz, 1H. ArH), 8.02 
(d J = 8 Hz. 1H, ArH). 7.97 (t, J = 7 Hz, 1H. ArH), 7.62 (t. J = 8 Hz. 1H. ArH). 7.38 
(m, 3H, ArH). 7.29 (d. J - 8 Hz. 1H. ArH), 7.01 (d. J - 8 Hz. 1H. ArH), 6.28 ; (s. 4H. 
10 CH), 4.30 (bs. 4H, CH 2 N). 3.60 (s, 4H. CH 2 N), 3.42 (m. 2H. CH 2 N). 3.07 (m, 2H, 
CH 2 Ar) ppm. 

Anal. Calcd for C 27 H 27 N 4 OBr - 2 C4H4O4: C 57.15; H, 4.80; N, 7.62. Found: C. 
56.81; H, 4.89; N, 7.47. 



15 Example 46 

W9.Phftnvl-1.3-OUina7nlin-4-vlV 4 -^^^ 

rnfithoxvDhf ?PVt)Rlhyl]-1-4-DiDerazine 



20 A solution of 1-(2-phenyl-1 ,3-quinazolin-4-yl)-4-[2-(3-aminosulfonyl-4- 

methoxyphenyl)ethyl}-1,4-piperazine (300 mg, 0.60 mmol), prepared as in Example 
55, in tetrahydrofuran (2 mL) is stirred at 25°C and is treated in turn with 
diisopropylethylamine (0.31 mL, 1 .77 mmol), phenyl isocyanate (0.20 mL, 1 .85 
mmot), and 4-dimethylaminopyridine (10 mg). After 30 min at 80<>C the mixture is 

25 allowed to cool to 25°C and is concentrated in vacuo. The residue is 

chromatographed on 40 g of silica gel (elution with 70% ethyl acetate-.hexane 
followed by 1 0% isopropanol in 70% ethyl acetate:hexane followed by 1 0% 
methanol - chloroform) to provide the title compound (220 mg) as an amorphous 
solid. 

30 1H NMR (CDCI 3 )8 8.83 (s, 1H. NH), 8.62 (d. J = 7.5 Hz, 2H. ArH). 8.18 (d, J = 8 Hz. 
1 H, ArH), 8.02 (d, J = 8 Hz, 1 H, ArH), 7.98 (t. J = 7 Hz, 1 H, ArH). 7.90 (s. 1 H. NH), 
7.62 (bs. 4H. ArH), 7.40 (m, 30. ArH). 7.17 (t. J = 7 Hz, 1H, ArH), 7.10 (m, 1H, ArH). 
4.02 (bs. 7H. CH3O. CH 2 N), 2.97 (m, 7H, CH 2 N, CH 2 N, ArCH 2 ) ppm. Anal. Calcd 
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for C34H34N6O4S - 0.5 H 2 OC, 64.64 ; H, 5.58; N, 13.30. Found: C. 64.60; H. 
5.52; N, 12.95. 

Example 47 

1-f2-Phenvl-1.3-Quina20lin-4.vlV4-fg-r3-f2.tmrahvdrofiirvlV4.mftthny ^henvnethyl). : 

1.4-Piperazine trifluoroacetic acid salt 

Synthesized in a manner similar to Example 43, using 2-[3-(2-tetrahydrofuryl)- 
4-methoxyphenyl]ethyl p-toluenesulfonate (320 mg, 0.85 mmol), prepared as in 
Intermediate 41,and 1-(2-phenyl-1,3-quinazolin-4-yl)-1,4-piperazine (500 mg, 1.72 
mmol) to afford the title comound (310 mg) as an oil. 

1H NMR (CDCI3) 6 8.58 (d, J = 8 Hz. 2H. ArH), 7.98 (d. J = 8 Hz, 1H, ArH), 7.90 (d, J 
= 8 Hz, 1H, ArH), 7.72 (t, J = 8 Hz, 1H, ArH), 7.47 (m, 3H, ArH), 7.42 (t, J = 7 Hz. 
1H, ArH). 7.31 (s, 1H. ArH). 7.08 (d, J = 8 Hz. 1H. ArH), 6.79 (d, 1H, J = 8 Hz, ArH), 
5.16 (t, J = 7 Hz, 1H, CHO). 4.91 (m, 6H, CH 2 N, CH 2 0), 3.80 (s, 3H, CH3O), 2.81 (t, 
J = 7 Hz, 2H, ArCH 2 ), 2.80 (m. 4H, CH 2 N), 2.70 (m. 2H, CH 2 N), 2.40 (m, 1H. CH 2 ), 
1 .98 (m, 2H. CH 2 ). 1 .67 (m, 1 H, CH 2 ) ppm. 

A 300 mg - sample of this material is treated with 0.5 mL of methanol and 0.5 
mL of trifluoroacetic acid. The sample is purified by medium pressure liquid 
chromatography (1 1 mm x 300 mm C18, elution with water followed by 3:1 methanol 
- water/1% trifluoroacetic acid followed by 5:1 methanol - water/1% trifluoroacetic 
acid). The collected fractions are concentrated and the residue lyophilized from 
water to give 229 mg of the title compound as an amorphous tan solid. 
1 H NMR (CDCI 3 ) 8 8.57 (bs. 2H, ArH), 8.18 (d. J = 8 Hz, 1H, ArH), 7.99 (m, 2H, 
ArH), 7.60 (m, 4H. ArH), 7.24 (s. 1H, ArH), 7.18 (d, J = 8 Hz, 1H, ArH), 6.97 (d. J = 8 
Hz, 1 H, ArH), 4.98 (t. J = 7 Hz, 1 H, CHO), 4.62 (bs. 2H. CH 2 N). 4.00 (dd. J = 7. 6 
Hz, 1H. CH 2 0), 3.78 (bs, 9H, CH3O. CH 2 N, CH 2 0) 3.42 (bs. 4H, CH 2 N), 3.00 (bs, : 
2H. ArCH 2 ), 2.31 (m, 1H, CH 2 0), 1.88 (m, 2H, CH 2 0). 1.49 (m, 1H, CH 2 0) ppm. . 
Anal. Calcd for C3 1 H 3 4N 4 0 2 - 2.5 C 2 H0 2 F 3 - 1.5 H 2 0: C, 53.60; H. 4.93; N, 6.95. f 
Found: C. 53.49; H, 4.72; N. 6.84. 
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Example 48 



10 



15 



20 



benzenesulfonamirfarnafftafft salt 

^ e ^?^ en y^^ uI ^olin-^ne(538mg,2.13mmol) preDaredasin 
Intermed.ate 42, ,s stirred with POCI 3 , the mixture is heated to reTux aTSime 

J^tS • S hom °9!" eous - The solution is cooled to ambient and the 
POCI3 ,s removed ,n vacuo. The residue is taken up in THF (15ml) and treated with 

2-rnethoxy-5-(2-pipera Z in.l.y|.ethyl)-ben 2 enesulfonamide (768mg,2.13 mmol) 
followed by a large excess of triethyl amine (5mL). The solution is brought to reflux 
for 1h. and cooled to ambient. The solvent is removed in vacuo and the crude 
material is purified by column chromatography (silica gel; 4% MeOH:methylene 
chlonde). The purified product (630mg, 1.18 mmol) is treated with maleic acid ( " 
137mg, 1.18 mmol) to afford the title compound as pale yellow powder 

NMR 13 C (75 MHz, DMSO) 5 163.58. 160.30, 157.46, 154 39 152 0 133 fin 
132.72, 130.97, 130.85, 130,8. 129.74, 128.26, 127.63 25 J ^o 8114 22 
112.61, 112.48.79.21,59.58,56.04,55.80,52.53.49.20 31 34 ' 
Mass Spec; MH+= 534.2 ' " 

C.H.N calcd for C28H31N5O4S1-I.5 C4H4O4-O.5 H20 C: 56.97, H: 5 34 N- 9 77 
Found C: 56.91, H: 5.33, N: 9.52. 



Example 49 



30 




ohenv.f ^ heSi2ed J" 3 mannSr Siml ' ar t0 Example 48 ' usin 9 2-(3.Triflubromethyl- 
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and2-methoxy-5-(2-pipera2in-1-yi-ethyl)-benzenesulfonamide (620mg, 1.7 mmol) to 
yield the title compound (900mg, 1.6 mmol). 

NMR 1H (300 MHz, DMSO) 6 8.74 (m.2H), 8.0 (d. 8.1Hz, 1H), 7.89-7.72 (m, 4H), 
7.63 (d, 2.2Hz ; 1H), 7.52 (m, 1H), 7.42 (m, 1H). 7.12 (d, 8.6Hz, 1H), 7.02 (brs, 2H) 
3.85 (s, 3H), 3.82 (brs, 4H), 2.77-2.5 (m. 8H). 

NMR 13c (75MHz. DMSO) 5 164.08. 156.61. 151.01. 139.16. 133.86. 133.14. 
131.86. 131.78. 130.97. 129.78. 128.5. 127.65. 126.82. 126.77. 125.78. 125.46 
124.05, 1 14.82. 1 12.58. 79.2. 59.5. 56.03. 52.48. 49.16. 31 .38. ' 
Mass Spec: MH+= 572.3 

C.H.N calcd for C28H28N5O3S1 F3.C: 58.83 H: 4.94. N: 12.25. 
Found: C: 58.66. H: 4.99, N: 12.14. 



Example 50 

2 -Methoxv-5-f?-{4-r2-f4-nitro^ 

benzenssnlfonamjrtft 

Synthesized in a manner similar to Example 48. using 2-(4-Nitro-phenyl)-3H- 
quinazolin-4-one (500mg, 1.87 mmol), prepared as in Intermediate 44,and 2- * 

methoxy-5-(2-piperazin-1-y|.ethyl)-benzenesulfonamide (674mg, 1.87 mmol) to 
afford the title compound (900mg). 

NMR 1H (300MHz. DMSO) 6 8.69 (m,2H), 8.36 (m, 2H), 8.04 (d. 7.9Hz. 1H) 7 93- 
7.82 (m. 2H). 7.62 (d. 2.2 Hz, 1H). 7.46 (dd. 2.3 Hz. 8.4 Hz. 1H), 7.12 (d 8 5 Hz 
1 H). 7.01 (s.2H). 3.85 (brs. 7H), 2.78-2.5 (m, 8H). 

NMR 13C (75 MHz, DMSO) fi 163.96. 156.26, 154.39. 152.00, 148 58 144 18 
133.88, 133.28, 131.87. 130.96. 129.04. 128.61. 126.19. 125.55. 123 74 114 76 
112.60.59.51,56.03,52.52,49.15,45.64.31.37. ' ' ' 

Mass Spec MH+= 549.2 

CH.N calcd. for C27H28N6O5S1-O.5 H2O. C: 58.16 H: 5.24, N: 15.07. 
Found C: 58.42, H: 5.24. N: 15.05. 
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Examp!e51 

2-MethQXV-5-(2-f4-f2-m-tolvl-Quina2olin.4. v n.Dinfira7in.i. v |).pthy| }. 
5 benzenesulfonamirte 

Synthesized in a manner similar to Example 4B, using 2-m-Tolyl-3H- 
quina20lin-4-one (500mg, 2.1 mmol), prepared as in Intermediate 45, and 2- 

methoxy-5-(2-piperazin-1-yl-ethyl)-benzenesulfonamide (762mg, 2.1 mmol) to afford 
10 the title compound (800mg). 

NMR 1H (300 MHz. DMSO). 8 8.29-8.26 (m, 2H), 8.0-7.97 (m, 1H), 7.89-7.76 (m 
2H), 7.62 (d. 2.3 Hz, 1H). 7.52-7.28 (m, 4H), 7.12 ( d. 8.5 Hz. 1H), 7.01 (brs, 2H)' 
3.85 (s. 3H), 3.82 (brs. 4H). 2.7-2.5 (m, 8H). 

NMR 13 C (75 MHz, DMSO) 8 164.09, 158.28, 154.39. 152.21, 138.13, 137.51, 
5 133.90. 132.93. 131.90. 131.06. 130.97. 128.46. 128.39. 127.65. 125.36. 125.32, 
1 14.7. 1 12.59. 79.8. 59.57, 56.04, 52.53, 49.23, 31.39. 21.19. 
Mas Spec MH+= 518.3 

C.H.N calcd. for C28H31N5O3S1. C: 64.97, H: 6.04, N: 13.53. Found C: 64 71 H- 
6.06, N: 13.45. 



0 



5 



Example 52 



2-Methpxv-M?.r4-(frnvrirtin-4-vl-on^^ 

ben2enesi]lfnpa,rflirio 

Triazole (1.4g. 20.2mmol) is suspended in acetonitrile (lOmL) cooled to 0°C 
and treated with phosphorous oxychloride (0.42 mL, 4.48 mmol) and Methyl amine 
(2.8 mL, 20.2mmol). The mixture is stirred at 0°C for 15 min. when the ice bath is 
removed and 2-Pyridinyl-4-y|.3H-quinazolin.4-one (500mg, 2.24mmol), prepared as 
in Intermediate 46. is added as a slurry in acetonitrile. The mixture is stirred at 23<>c 
for 2h. when triethylamine (1.8mL. 13.4 mmol) and water (4.7mL) are added with 
stirring for 15 min. Chloroform (10mL) is added followed by sodium bicarbonate 
(saturated solution in water). The organic layer is separated and the aqueous is 
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extracted with chloroform (2 x 15mL). The combined organic extracts are dried with 
sodium sulfate, filtered and concentrated to an oil. The residue is taken up THF and 
treated with triethylamine (5mL) and 2-methoxy-5-(2-piperazin-1 -yl-ethyl)- 
benzenesulfonamide (1 18mg, 0.33 mmol). The resulting solution is heated to reflux 
ovemite, cooled to ambient and concentrated. The residue taken'up in chloroform, 
washed with water and the organic extract is purified by HPLC. Chromatography is 
performed using a Rainin solvent delivery system and a Rainin Dynamax C1 8 
column. Solvent A consisted of 0.1 % TFA in water. Solvent B consisted of 0.1 % 
TFA in acetonitrile. The compound is purified using a 0% to 60% B solvent gradient 
to yield the title compound (22mg.). 

NMR H (300 MHz, DMSO) 5 8.9 (d, 1H), 8.75 (d, 1H), 8.4 (m. 2H), 8.22-7.7 (m,4H) 
7.6-7.4 (m,2H), 7.0 (d, 1 H), 4.0-3.9 (m, 7H). 
Mass Spec MH+= 505.0 



Example 53 

(2-methorycarhpnylmet^ 

ethvl)-Dhenoxv).acfitir aHrt methyl a^ r 

2-Hydroxy-5-{2-[4-(2-phenyl-quinazoline-4-yl)-piperizin-1 -yl]-ethyl}- 
benzenesulfonamide (0.1g, 0.2 mmol), prepared as in Example 55 in a manner 
similar to Example 23, is dissolved in DMF and treated successively with K 2 C0 3 \ 
(0.1 1g, 0.8 mmol), and methyl bromoacetate (0.03 ml_, 0.3 mmol). The mixture is 
st.rred overnite, filtered and concentrated to an oil. The crude material is purified by 
HPLC. Chromatography is performed using a Rainin solvent delivery system and a 
Ra.n.n Dynamax C18 column. Solvent A consisted of 0.1 % TFA in water. Solvent B 
consisted of 0.1 % TFA in acetonitrile. The compound is purified using a 15% to 80% 
B solvent gradient. Lyopholization of the appropriate fraction gave 6mg of the title 
compound. 

NMR 1 H (DMSO. 300MHz) 8 8.5 (m, 2H), 8.05 (d, 1H), 7.9-7.8 (m, 4H) 7 6-7 4 
(m,5H). 7.1 (d. 1 H), 7.05 (s, 1 H). 5.0 (s, 2H), 4.8 (s, 2H), 4.3 (brs, 4H), 4.03.9 (brs 
6H), 3.8 (s, 3H), 3.7 (s, 3H), 3.2 (brs. 2H). 
Mass Spec [M+H]+ 634.3. 
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Example 54 

2-MethQXV>5-(2-r4-f2-nhonvl-Quina?olin.4 . vn.ninPra7iq.-j. Y l| .p m py|)- 

bengenefiulfonamirfo 

2-Phenyl-4-piperazin-1-yl-quinazoline (479 mg, 1.65 mmol), 2-methoxy-5-(2- 
oxo-propyl)-benzenesulfonamide (400 mg, 1.65mmol)(ltoh, Y., et al. BP 331943) 
and titanium tetraisopropoxide (0.64 ml_, 2.15 mmol) are stirred for 1h. as a solution 
in 4mL of THF:EtOH (50:50). Sodium cyanoborohydride (76mg, 1 .20 mmol) is added 
and stirring continued for 24h. The reaction mixture is filtered. The filtrate is 
evaporated, redissolved in MeOH, and chromatographed by reverse phase HPLC. 
Chromatography is performed using a Rainin solvent delivery system and a Rainin 
Dynamax C1 8 column. Solvent A consisted of 0.1 % TFA in water. Solvent B 
consisted of 0.1 % TFA in acetonitrile. The compound is purified using a 15% to 80% 
B solvent gradient. Lyophilization of the appropriate fraction gave 23mg of the title 
compound. 

NMR 1H (DMSO. 300MHz) 5 8.4 (m,2H), 8.2 (d. 2H), 8.01 (m, 3H), 7.8-7.4 (m 7H) 
7.2 (d, 2H), 7.0 (s, 1H), 3.9 (s. 3H), 3.85-3.5 (m, 9H), 3.3 (m, 1H), 2.8 (m, 1H), 1.2 (d 
3H). ' 

Mass Spec [M+HJ+= 518.0 

«• 

Example 55 



■ 2-metho^-5-{g-f4-(2.phenvl-nuina?olin.4.v|). pi Pe r a7 in.i.Y| |.o thy|) . 
benzenesnlfnnarn ide malp^ o 



A suspension of 2-pheny|.4-piperazin-1-yl-quinazoline (1.33g, 4.6 mmol) 
prepared as in Intermediate 49, 5-(2-chloroethyl)-2-methoxy-benzenesulfonamide 

•3g, 5.98 mmol), prepared as in Intermediate 48. K 2 C0 3 (1.91 g, 13.8 mmol), and 
Nal (150 mg) in CH 3 CN (100 mL) is heated at 95' C for 18h. The reaction mixture is 
filtered and the solids washed with EtOH. The solvent is evaporated and the residue 
is purified by chromatography on silica using 4% MeOH : CH 2 CI 2 as eluent to afford 



tov.-^..-^. 
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the product as a pale yellow foam (1.23 g, 53%). A solution of the product (1.23 g 
2.44 mmol) in hot EtOH (10 mL) is treated wflrT a solution of maleic acid (283 mg ' 
2.44 mmol) in EtOH (3 mL). The solvent is evaporated, and the residue crystallized 
from EtOH and Et20 to afford the title compound as an off white solid. 
5 1H NMR (DMSO-dS) 5 8.51 (m. 2H). 8.08 (d. 1H. J . 8.3 Hz). 7.92 (m. 2H). 7 69 (d 
1 H. J = 2.2 Hz). 7.52 (m. 5H). 7.1 8 (d. 1 H. J = 8.5 Hz). 7.05 (s. 2H). 6.06 (s 2H) 
3.87 (s.3H). 3.31 (m,10H). 2.99 (m.2H). ' ' 

C31H33N5O7S-H2O requires C: 58.39. H: 5.53. N: 10.98; found C- 58 73 H- 5 47 
N: 10.79. • • • . 

10 

Example 56 
2-methoxy-f?-fE-r4-ffi-chloro-?.^^ 

benzenfisu lfonamirip 

15 

A solution of 8-chloro-2-phenyl-3H-quinazolin.4-one (68 mg. 0.26 mmol) 
preyed as in Intermediate 51. in POCI3 (10 mL) is heated at reflux for 30 min' The 
POCI3 .s removed by rotary evaporation, and the residue partitioned between CHCI3 
(100 mL) and H 2 0 (50 mL). The organic layer is dried (Na 2 S0 4 ) and concentrated 
20 to a yellow solid. This solid is taken up in THF (10 mL). treated with 2.methoxy.5-(2- 
p.peraz.n-l-yi.ethyO-benzenesulfonamide dihydrochloride (145 mg. 0.39 mmol) and 
tt3N (2 mL). prepared as in Intermediate 50, and heated at reflux for 15 h The 

^InuTST^' f rGSldUe PUriffed by chr °™t°graphy on silica using 
3 /o MeOH:CHCI 3 as eluent to afford the title compound as a tan solid (52 mg 37%) 

H^ri»;?' 8 ; 5 ° (m " 2H) ' 7 ' 96 (m ' 2H) ' ™ (d ' 1H ' J = 22 H2 >. ™ 2 On." ■ 
3H) 7.45 (m. 2H). 7.10 (d. 1H. J = 8.6 Hz). 7.00 (broad s. 2H). 3.85 ( broad s. 7H) 

2.78 (m. 2H). 2.68 (m. 4H). 2.56 (m. 2H). 

C27H28N503SCI requires C: 60.27, H: 5.25. N: 13.02; found :C: 60.07. H- 5 27 N ^ 
12.83. ' : v 

30 FAB MS m/z found 538 (MH+) 
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Example 57 

2-MethOXV-5-fP-r4-f7>chlor^P^ 

benzenpsiilfnngmiflft 

Synthesized in a manner similar to Example 56, using 7-chloro-2-phenyl-3H- 
quinazolin-4-one (270 mg, 1 .05 mmol). prepared as in Intermediate 52. and 2- 
methoxy-5-(2-piperazin-1-yl-ethyl)-ben 2 enesulfonamide dihydrochloride (558 mg. 1.5 
mmol). prepared as in Intermediate 50. to afford the title compound as a yellow solid 
(260 mg). 

1 H NMR (DMSO-d6) 8 8.45 (m, 2H), 8.01 (d. 1H. J = 9 Hz). 7.89 (d, 1H, J = 2 2 Hz) 
7.61 (d. 1H. J = 2.2 Hz). 7.56 - 7.42 (m. 5H). 7.11 (d. 1H, J = 8.6 Hz). 7.13 (broad s' 
2H). 3.86 (br s. 7H). 2.78 (m. 2H), 2.67 (m. 4H). 2.56 (m. 2H). 

C27H28N503SCI requires C: 60.27. H: 5.25. N: 13.02; found C:60.05 H- 5 36 N- 
12.80 

FAB MS m/z found 538 (MH+) 

Example 58 

2-methoxv^?-r4-f?. r y C | ^ 

benzenesulfonamirip mafffpfft 

Synthesized in a manner similar to Example 56. using 2-cyclohexyl-3H- 
quinazolin-4-one (300 mg. 1 .31 mmol). prepared as in Intermediate 53 and 2- 
methoxy.5-(2-piperazin-1.yl-ethyl)-benzenesulfonamide dihydrochloride (488 mg 
1.31 mmol). prepared as in Intermediate 50. to afford the title compound as a pale 
orange solid (534 mg). . 

l^^SI*^ IKJ ' 80 *>• 779 (m ' 2H) ' W 'Hi. 7.49 (mi ^ 
2H). 7.16 (d. 1H. J = 8.3 Hz). 7.05 ( S , 2H). 6.04 (s. 2H). 3.95 (m, 4H). 3.87 (s. 3H) 

3.25 m . 6H . 2.95 (m. 2H,. 2.76 < m .1H). 1.95 < m . 2H). 1.77 (m. 2H). 1.62 « 

i.oD (m, 3H). ' 

C31H39N507S requires C: 59.5. H: 6.28. N: 11.19; found C: 59.3. H:6.25. N:11.04. 
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FAB MS m/z found 5 1 0 (MH+) 

Example 59 

5 2-meth0XY-5-(2-r4-(2-f 1 H-nvrrol-2-vllmiina7olinw|.yn.pi p e ra7in.l -ylHf hylV 

benzenesulfnnamirifl 

Synthesized in a manner similar to Example 56, using 2-(1H-pyrrol-2-yl)-3H-f 
quinazolin-4-one (405 mg, 1 .9 mmol), prepared as in Intermediate 54, and 2- 
10 methoxy-5-(2-piperazin-1-yl-ethyl)-benzenesulfonamide dihydrochloride (707 mg. 1 .9 
mmol), prepared as in Intermediate 50, to afford the title compound as a tan solid 
(410 mg). 

1H NMR (CDCI3) 5 7.66 (m, 3H), 7.51 (dt, 1H, J = 8.3, 1.2 Hz), 7.25 (dd, 1H. J = 8.6/ 
2.2 Hz), 7.18 (dt, 1H, J = 8.0, 1.0 Hz), 6.98 (d, 1H. J = 2.9 Hz). 6.83 (m, 2H), 6.19 I 
15 (m, 1H), 4.99 (s, 2H), 3.85 (s, 3H), 3.68 (m, 4H), 2.70 (m, 2H), 2.58 (m, 4H), 2.51 (m 
2H). 

FAB MS m/z found 493 (MH+) 



20 



30 



Example 60 



2 -meth0XY-5-(2-f4-f2-Chlor(vnuina7nlin.4. Y |) - DiDgra7in.1- v l]. c >th Yi}. 

benzenestiifonamirift hydrorhlorirff? 

A solution of 2,4-dichloroquinazoline (160 mg, 0.8 mmol) in THF (5 mL) is 
25 treated with a solution of 2.methoxy.5-(2-piperazin-1-yl-ethyl)-benzenesulfonamide 
dihydrochloride, prepared as in Intermediate 50, and B3N (0.22 mL) in MeOH (5 
mL) and stirred at 23 C for I8h. The reaction mixture is filtered and the white solid is ; 
washed with EtOAc to afford the title compound (290 mg). - 
1 H NMR (OMSO-d6) 8 11.12 (s, 1H), 7.90 (t, 1H, J = 8 Hz), 7.78 (d, 1H, j = 8 Hz) - - 
7.67 (s, 1H), 7.60 (t, 1H, J = 7 Hz), 7.48 (d, 1H, J = 9Hz), 7.18 (d, 1H, J «8 Hz) 7*06^ 
(s. 2H), 4.47 (m, 2H), 3.87 (s. 3H), 3.75 (m, 4H), 3.38 (m. 4H). 3.10 (m, 2H). V* : ? 
C21H25N5O3SCI2 - 0.5 H 2 0) requires C: 49.71. H: 5.16, N: 13.80; found C: 49 82 H^ 
5.06, N: 14.05. ' ' 
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FAB MS m/z found 462.3 (MH+) 

Example 61 
2-methow-fH?-K-faiiina7olin-4^^^ 

A solution of 2-methoxy-5-{2-[4-(2.chloro-quina20lln-4-yl)-plpera2ln-1.yl]- 
ethylj-benzenesulfonamide hydrochloride (210 mg, 0.45 mmol), prepared as in 
Example 60. in EtOH (50 mL) and EtOAc (50 mL) is treated with NaOAc (37 mg, 
0.45 mmol) and 1 0% Pd/C (200 mg)and hydrogenated at 40 psi for 24h. The 
catalyst is removed by filtration through celite. and the solvent evaporated. The 
residue is purified by chromatography on silica using 5% MeOH: CH2CI2 as eluent 
to afford the product as a yellow oil (41 mg, 21%). The oil (41 mg, 0.1 mmol) in hot 
EtOH is treated with a solution of maleic acid (12 mg, 0.1 mmol) in warm EtOH The 
precipitated product solid is collected and dried to afford the title compound as a pale 
yellow solid. 

1H NMR (DMSO-d6) 6 8.72 (s, 1H), 8.05 (d. 1H, J = 8.1 Hz), 7.96 (s, 2H), 7.66 (s 
1H), 7.62 (m, 1H), 7.48 (d, 1H, J = 8.3 Hz). 7.17 (d, 1H. J = 8.3 Hz), 7.05 (s 2H) ' 
6.05 (s. 2H). 3.87 (s. 3H). 3.31 (m, 1 0H). 2.96 (m, 2H). 

C25H29N5O7S requires C:55.24. H:5.38. N:12.88; found C:55.10. H:5.45. NH2.59 
FAB MS m/z found 428 (MH+) 

Example 62 

(R) 2^nthOXV- 1 S-f?.r3-(?-f 3-r h|oro.4-fli;oro- Phpnvn - n uin a7 olin.4.vi a mi n P v 
pvrrolidin-l-vn-ethvn.hPn7p nfi g U |f onam H f 

Synthesized in a manner similar to Example 56, using 2-(3-chloro-4-fluoro- 
phenyl)-3H-quinazolin-4-one (640 mg. 2.3 mmol). prepared as in Intermediate 55 

and(R(-5.[2-(3-amino;pyrrolidin-1-yl).ethyl].2.methoxy-benzenesulfonamide(596 
mg, 1 .6 mmol). prepared as in Intermediate 47. to yield the title compound as a tan 
solid (200 mg). 
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1H NMR (DMS0-d6) 8 1 1.34 (br s, 1H), 8.89 (m, 0.5 H). 8.76 (m. 1.5 H). 8.57 (m. 
1H), 8.17 (d, 1H. J = 7.6 Hz), 8.04 (t, 1H, J = 7.1 Hz), 7.73 (m, 3H), 7.54 (d. 1H, J = 
8.6 Hz). 7.21 (dd, 1H, J = 8.5. 3.6 Hz). 7.09 (s. 2H), 5.41 (m. 0.5H). 5.29 (m. 0.5 H), 
4.15 (m, 1H). 3.91 (s. 3H), 3.59 (m, 5H, obscured by H20), 3.10 (m, 2H). 2.72 (m, 
1H),2.39(m, 1H). 
FAB MS m/z 556.5 (MH+) 

Example 63 

2-methpxy^-f?-r4-f5-chlorc^ 

benzenesulfonamide triflunroaftPtatg 

Synthesized in a manner similar to Example 56, using 5-chloro-2-phenyl-3H-. 
quinazolin-4-one (460 mg. 1.8 mmol), prepared as in Intermediate 56, and 2- 
methoxy-5-(2-piperazin-1-yl-ethyl)-benzenesulfonamide dihydrochloride (819 mg, 2.2 
mmol), prepared as in Intermediate 50. to afford the product as a pale pink powder 
(600 mg). 

1HNMR (DMSO-d6)8 8.46(m,2H),7.88(m, 1H), 7.81 (t, 1H. J = 7.7 Hz), 7.66 (m. 
2H). 7.53 (m, 4H), 7.18 (m, 1H), 7.04 (br s. 2H), 4.40 (m, 1H). 4.J8 (m, 1H), 3.86 (m, 
5H), 3.50 (m. 3H), 3.25 (n*2H), 3. 1 - 2.92 (m, 3H). 

C31H30N5O7SCIF6-H2O requires C:47.48, H: 4.1 1. N: 8.93, found C: 47 40 H- 
3.94, N: 8.75. 

Example 64 

2-methox^-f?-r4-ffrmpth^ 

benzenesulfonamirte trj fluoroar:<>tp^ 

Synthesized In a manner similar to Example 56. using 6-methoxy-2-phenyl- 
3H-quinazolin-4-one (320 mg, 1.3 mmol), prepared as in Intermediate 57. and 2- 
methoxy-5-(2-piperazin-1-yl-ethyl)-benzenesulfonamide dihydrochloride (532 mg. 
1.43 mmol). prepared as in Intermediate 50. to afford the title compound as an off- 
white powder (90 mg). 



gff^ra^gP're^^ 
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4 C SS 8F6S ' reqUirM 49 ' 87 - H: * *«* C: 50.0,. H: 

FAB MS m/z 534. 1 (MH+). 

Example 65 




dihytfrgpurinp-p s-rw fn -if, TrrnprtnTr 



Na. (,00 mg , in CH3CN (15 mL, he Zl^s C TZX " 

1-76 (m, 2H) 6 *"• W) ' a4 ° fe 3H >' 2 59 *»■ "H). 2.43 (m. ■ 

FAB MS m/z 511 (MH+) 



Went 



-imic 



Example 66 

I 

2.4-dipng 



slidine- 
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treated with DBU (0. 1 9 mL, 1 .3 mmol) and stirred at 23 C for 1 8h. The solvent is 
evaporated and the residue purified by chromatography on silififusing 3% 
CH30H:CH2Cl2 as eluent to afford the title compound (2:1 mixture of olefin isomers) 
as a white solid (130 mg). 

1H NMR (CDCI 3 ) 8 8.40 (m, 2H), 7.83 (d. 1H, J = 8.3 Hz), 7.75 (d. 1 H, J = 8.0 Hz), 
7.58 (t, 1H, J = 7.1 Hz). 7.32 (m. 3H). 7.27 (t, 1H, J = 8.1 Hz). 5.72 (t. 0.33H. J = 8.3 
Hz). 5.29 (t. 0.66H. J = 8.1 Hz). 3.80 (m. 4H). 2.92 (s. 3H). 2.62 (m. 6H). 2.41 (m 
2H),1.64(m. 2H). • 
FAB MS m/z 457.2 (MH+). 



Example 67 



2-MethQXV-5-(3-f4-(2-Dhenvl-ouin7olin.4-yi). pio R ra7in.i. Y | |. pr Apyi}. 
15 benzenesulfnnamirfft 

5-(3-chloro-propyl)-2-methoxy-benzenesulfonamide (0.44 g. 1.7 mmol). 
prepared as in Intermediate 59. diisopropylethylamine (0.5 mL. 2.8 mmol) and 
sodium iodide (170 mg, 1.1 mmol) are added to a solution of 2-phenyl-4-piperazine- 

20 1-yl-quinazoline (0.32 g. 1.1 mmol) in dioxane (10 mL). and the solution is heated at 
reflux for 36 h. After cooling, saturated sodium bicarbonate solution is added to the 
reaction mixture which is then extracted with ethyl acetate. The combined organic 
layers are dried with magnesium sulfate, filtered and concentrated to give a yellow 
residue. The residue is purified by recrystalHzation from hot ethyl acetate. The 

25 crystals are washed with chloroform and dried in a vacuum oven to give the title 
compound. 

1 H NMR (DMSO-de) 6 8.50-8.47 (m. 2H). 8.00 (d, 1H. J. 8 Hz). 7.89-7.78 (m 2H) 
7.59(8. 1H) 7.54-7.46 (m.4H). 7.42 (dd. 1H. Jt. 2.2. 8 Hz). 7.11 (d. 1H.9Hz) 701 

«n clo'l 3 ' 86 * 3 ' 83 (m ' ?H) ' 2 - 68 ' 2 * 53 (m ' 6H) ' 2 - 36 - 2 -32 <m, 2H). 1.77-1.73 (m. 2H); 
30 FAB MS m/z found 518 (MH + ). 

592- Tnle C28H32N5 ° 3S: °' 64 ' 97: H ' 604: N ' 13 ' 53 - Found C. 63.53; H. 



-I 
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Example 68 



2 -Me,hOW-N-mftthvl-5-f^4-^^ 

benzenesulfonamirifl hfomafffatft 

Synthesized in a manner similar to Example 67, using 5-(2-Chloro-ethyl).2. 
methoxy-N-methyl-benzenesulfonamide (1.0 g, 4 mmol). prepared as in Intermediate 
60. and 2-phenyl-4-p.perazine-1.y|.quinazoline (0.74 g, 2.5 mmoljto yield the title 
compound (0.27 g): 

1H NMR (DMSO-d 6 ) 6 8.52.8.49 (m, 2H), 8.09 (d, 1H, J= 8 Hz). 7.96-7.85 (m 2H) 
7.68 (d 1H, J= 2 Hz), 7.60-7.52 (m, 5H), 7.21 (d, 1H, J= 8 Hz), 7.01 (d, 1H, J= 5 
Hz) 6.13 (s, 4H), 3.87 (s. 5H). 3.51-3.36 ( m, 6H), 3.06-3.01 (m, 4H), 2.37 (d. 3H, J 
- 5 Hz); 

FAB MS m / z found 518 (MH+). 

Anal. Calcd.forC 3 6H39N 5 0 11 S0.5 H 2 0: C. 57.67; H, 5.24; N, 9.34. Found- C 
56.88; H, 5.26; N, 9.28. ' ' 



Example 69 



^ ^mm f 6d i n 8 mann6r Simi ' ar 10 1*™* 1 * 67 ' usin 9 5-(2-chloro-ethyl). 
methoxy.N,N-d,m e thy|.benzenesulfo n amide (1.0 g, 3.6 mmol), prepared as in 
Intermediate 61,and 2. P heny|.4. P i pera2 ine.1.y|.quinazoline (0.70 g, 2.4 mmol) to 
give the title compound (0.76 g)- y.^mmoijio 

7.62 (s. 1H). 7.53-7.50 <ro, 5H). 7.17(d1H,J= 9 Hz). 3.84-3.82 (m 7H> 282 2 7"; 
(n,,2H). 2.70 (S.10H). 2.63-2.56 (m.2H). *82 (m, 7H), 2.82-2.75 

^CaMbC^NsCS: C. 58.18; H, 5.41; N, 9.17. Found; C, 57.96, H, 
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Example 70 



N-AceM-frmftthoxy-s-fP-M-fp-n^ 

Acetic anhydride (0.6 mL. 6 mmol) and concentrated sulfuric acid (1 drop) are 
added to a stirring solution of 2-methoxy-5-{2.[4.(2.pheny|.quina 2 olin.4.yl).pipera2in. 
1-ylJ-ethylJ-benzenesulfonamide maleate (0.20 g, 0.4 mmol), prepared as in 
Example 55. in dioxane (5 mL). The solution Is then heated to 60<>C for 4 h The 
mixture is cooled and saturated sodium bicarbonate solution is added Next the 
material is extracted with ethyl acetate. The organic layers are combined and dried 
wuh magnesium sulfate, filtered and concentrated. The residue is purified by silica 
gel chromatography with an eluant of methanolrmethylene chloride (gradient of 1:19 
to 1 :9) to give the title compound as an off-white solid (27 mg)- 
1H NMR (DMSO-de) * 1 1.90 (s. 1H), 8.50-8.47 (m. 2H). 8.00 (d. 1H. J= 9 Hz) 7 89- 
7.78 (m, 2H). 7.70 (d. 1H. J= 2 Hz). 7.56-7.49 (m. 5H). 7.15 (d. 1H. J= 8 Hz). 3 87- 
3.84 (m, 7H), 2.84-2.79 (m. 2H). 2.70 (s. 4H). 2.62-2.57 (m. 2H). 1.9 (s. 3H); FAB 
MS m /z found 546 (MH+). 

Anal. Calcd. for C29H31N5O4S • 0.5 H 2 0: C. 62.80; H. 5.82; N. 12.63. Found- C 
20 62.79; H, 5.79; N, 12.54. 



25 



30 



Example 71 

N-Acetvl-frme t hoxv-N-mo^ 

ethvl)-bRn7f)nPSi]lfnn a rni^Ph i ttriflnnr^ rPtfltf > 

Acetic anhydride (0.37 mL. 3.9 mmol) and concentrated sulfuric acid (1 drop) 

are added to a stirring solution of 2-methoxy-N.methyl-5.(2-[4.(2-pheny|. q uina 2 olin 
4.yl)-p,^ (0 2Q gi Q 28 p ^ ared ^ ^ 

Example 68. .n dioxane (5 mL). and the mixture is heated to 60O C for 5 h After 
coolmg. the mixture is concentrated and azeotroped with toluene. The residue is 



GI2019 



-153- 



purified by reverse phase HPLC using acetonitrile:water (5% to 40% gradient over 
30 min) as the eluant to give the title compound (90 mg): 

1 H NMR (DMSO-d6) 5 8.81 (d. 2H. J= 7 Hz). 8.66 (d. 1H, J= 8 Hz). 8.47 (d. 2H J=» 
4 Hz). 8.36 (s. 1H). 8.21-8.05 (m. 5H). 7.66 (d. 1H. J= 8 Hz). 5.06 (s. 4H). 4.36 (s 
3H). 4.07 (s. 4H). 3.93-3.87 (m. 2H). 3.71-3.60 (m. 5H). 2.72 (s. 3H); FAB MS m Iz 
found 560 (MH+). 

Anal. Calcd. for C30H33N5O4S • C 2 H0 2 F 3 : C. 51.84; H. 4.48; N. 8.89. Found- C 
52.53; H, 4.72; N, 9.10. 



15 



0 



Example 72 

2-t3W-phRnvl-^ 

N-(3-Bromopropyl)phthalamide (16.2 g, 56 mmol) is added to a stirring 
solut.on of 2-phenyl-4-piperazine-1-yl<,uinazoline (16.0 g. 55 mmol). prepared as in 
lntermed.ate 49. in dry acetonitrile (275 mL). Next the mixture is heated to just 
below reflux and potassium carbonate (22.8 g. 165 mmol) and sodium iodide (4 1 q 
28 mmol) are added. The mixture is refluxed fori 6 h. After cooling, the reaction 
mature is concentrated. The residue is dissolved in ethyl acetate and is washed 
w.th water and then brine. The organic layer is dried over magnesium sulfate 
filtered and concentrated until solid began to form. The mixture is left at room 
temperature for 16 h and is then filtered. The white solid is washed with ethyl 
acetate and dried to give the title compound (21.18 g)- 

'H NMR (DMSO-ds) 88.45-8.42 (m. 2H). 7.92 (d. 1H. J = 8 Hz). 7 87-7 83 fm 3H> 
FAB MS m /z found 478 (MH+). 

5X^14 el 0 ' C29H27N5 ° 2 : C ' 72 94: H ' 5 70: N ' 14 67 - Fou "* C. 73.00; H, 



Example 73 



• ^^f4-^phPnYl-ni»in^olin-4-viVnin P r^ino.v l ).c t hr v Y) . hr n 7 nmj rtr 
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Diisopropylethylamine (0.95 mL, 5.5 mmol), 3-(2.chloro-ethoxy)-ben 2 amide 
(0.44 g, 2.2 mmol). prepared as in Intermediate 62. and sodium iodide (0.16 g 1 1 
mmol) are added to a stirring solution of 2-pheny|.4.piperazine.1.yl-quinazcline ' 
5 (0.40 g, 1.1 mmol) in dioxane (10 mL). The reaction mixture is refluxed for 16 h 
After cooling, the reaction mixture is diluted with sodium bicarbonate solution and 
washed with ethyl acetate. The organic layers are combined and dried with 
magnesium sulfate, filtered and concentrated. The residue is purified by silica gel 
chromatography with an eluant of methanol:methylene chloride (1:20) to give the title 
10 compound (80 mg): 9 e,llie 

1 H NMR (CDCI3) 5 8.57-8.54 (m.2H). 7.94 (dd.2H. J=9,2Hz) 7 72 (t 1H J-9 

Hz). 7.75-7.32 (m. 7H). 7.13-7.09 (m. 1H). 4.23 (t. 2H. J= 6 Hz). 3.91(t 4H J= 4 

Hz)2.93(t.2HJ=5Hz)2.83(t.4H.J=5Hz). ' ' - * 

AnaL Calcd for C27H27N5O2 : C.71.50; H. 6.00; N, 15.44. Found: C 71 29- H 
5 6.05; N. 15.37. .' «.«».n, 

Example 74 

. ^^^^^ 

Blinne-2.6-dione bistrifi. mrrarftflfr 

_ , 7 ^ 2 - Ch,0 ^hyl)theo P hy..ine (0.62 g. 2.6 mmol)(Aldrich). sodium iodide (0.25 
g. 1.7 mmol) and dnsopropylethylamine (1.2 mL. 6.8 mmol) are added to a stirring 

hlTanl^o h 2 , ^ PiPeraZi ^ 1 * y| - quinaz0 ^ ^rochloride (0.60 g. 1.7 mmol) 
« d.oxane (20 mL). The m.xture is refluxed for 16 h. After cooling, the reaction 
rmxture «s d.luted with sodium bicarbonate solution and then washed with ethyl 
acetate. The organic layers are combined, dried over magnesium sulfate, filtered 
and concentrated The residue is purified by reverse phase HPLC using an eluant ofT 
acetonunle: water (5% to 40% gradient over 30 min, to give the title compound (73 ' 

7 73 ^uTol 8 834 ' 8 - 31 2H) ' 824 (d " 1K J - 8 «* 8.08.8.01 (mi 3H). ' " 
H jTt Z 7 4 (t> 4K J= 5 3 56 <*' 3H >' 3.37 (s. 3H). 3,9 £ 4 , 
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FAB MS m /z found 497 (MH+). 

Anal Cafcd. for C27 H 2e N e 0 2 . 0.6 H 2 0 . 2 C 2 HF 3 02 : C. 50.75; H. 4.26- 15 27 
Found C, 50.80: H. 4.26; N. 15.37. , 

5 

Example 75 

■ Wfg-fZ-MPthPW-l ? , 3 l 4>tPfmhvdro.n.nhfh a » ft n.^n. arh Y ll T ir rnr |n 1 

2-Dhenvl. qil ipp 7T? t; nff 

10 m «n 7 ; Met, ; OXy - 2 - tetra,one (1-0 mU 1.7 mmolMAIdrich), acetic acid (1 2 mL 0 21 

4 In ST .•■ ° 3 m,XtUfe of te,rah ydrofuran and methanol (M 

4 mL). The react.on mixture is cooled to O'C in an ice bath and sodium 
cyanoborohydride (0.21 g, 3.4 mmol, is added. Tne reaction ?£Z 0 » C for , h 

20 (470 mo): — — i*** » 70% gradient) to give the title 

compound 

1 H NMR (DMSO-d6) 5 8.50-8.47 (m2H)80lMiu . . u , 

rAB MS m/z found 476 (MH + ) 
25 Anal. Calcd. for C29H30N4O: C, 77.30- H 4 28- s»7 c „ ~ 

N, 12.23. ' ' ,5 ' 27 - Found: C - 77 -06; H, 6.80; 



Example 76 



30 
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20 



25 



30 



Synthesized in a manner similar to Example 75, using 6-Methoxy-2-tetralone 
(1.0 mL, 1.7 mmol)(Lancaster), and 2-phenyl-4-piperazine-1-yl-quinazoline (T!D g, 
3.4mmol) to give the title compound (1 15 mg): 

lHNMR(DMSO-d 6 ) 6 8.50-8.47 (m,2H), 8.14 (d. 1H, J= 8 Hz), 7.98-7.88 (m 2H) 
> 7.63-7.54 (m, 4H), 7.04 (d, 1H. J= 8 Hz), 6.76-6.71 (m, 2H), 4.65-4.60 (m, 4H) 3 70 ' 
(S. 3H), 3.66-3.45 (m, 3H). 3.13-2.82 (m, 6H), 2.40-2.29 (m, 1H), 1.89-1 74 (m 1HV 
FAB MS m/z found 451 (MH+). ' 
Anal. Calcd. for C29H30N4O • 2 C2HF3O2 • 0.75 H 2 0 : C. 58.41 ; H 4 75- N 8 26 
Found: C, 57.14; H, 4.82; N, 8.13. 

Example 77 

2.2,3,3-Tetramethylcyclopropanecarboxylic acid (0.10 g, 0 7 mmol) 
diisopropylethylamine (0.4 mL, 2.1 mmol], and bromo-tris-pyrrolidino-phosphonium 
hexafluorophosphate (0.36 g, 0.77 mmol) are added to a stirring solution of 3-r4-(2- 
Phe n y|. qui nazolin-4-yl)-pi P erazin-1-yl]-p r op y iamine (0.25 g, 0.7 mmol), prepared as 
m Intermediate 63. in dimethylformamide (3.0 mL). After2 h the reaction is diluted 
wrth water and washed with ethyl acetate and chloroform. The organic layers are 
combined, dried over sodium sulfate, filtered and concentrated. The residue is 
punned by silica gel chromatography using an eluant of methanolrmethylene chloride 
( :19) The maleic acid salt is made by dissolving the product in a minimal amount 
o boilmg ethyl acetate and adding maleic acid (25 mg, 0.21 mmol) in methanol (0 2 

T> , S °' id WhiCh f0rm6d UP ° n C00 "' n9 iS fi,tered and dried ln a ™uum to give 
ni^iT ,hy, -7 C, °P r °P anecarbox y«c acid {3-[4-(2-phenyl-quinazolin.4-yl)- 
p.peraz,n.1-yl}-propyl-amide (83 mg, 20 %): 1 H NMR (CD3OD) 8 8.48-8 46 (m 2H) 

7 2; ^ olf iu 3 , 1 6,23 (5, 2Hl 345 (s> 4H) - 3 - 30 * 3 - 28 i m - 0. 2H, j. 

7 Hz), 1.96 (p, 2H. J= 7 Hz), 1.26 (s, 6H), 1.18 (s, 6H), 1.08 (s, 1HV FAB MS m /z 
found 472 (MH+). Anal. Calcd. for C 29 H 3 7N 5 0 . 0.33 H 2 0 \ 1 c"^ C 66 76 
H. 7.07; N, 1 1.08. Found: C, 66.64; H, 6.89; N, 1 1.83. 
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Example 78 



!0 



Tetrahvdro-fiimn^Qafboxviic acid /g-r4.^.nhon Y |. n „j n ^ 0 , in . 4 . y ». p jrf ^ 1 y|] 

ethvD-amidft bistriflnn r ^ rft tfltft 

2-Tetrahydrofuroic acid (0.1 1 mL, 1.1 mmol), diisopropylethylamine (0.2 mL 
1.1 mmol), and bromo-tris-pyrrolidino-phosphonium hexafluorophosphate (0 76 q ' 
1.7 mmol), 2-[-(2-Pheny|.qulna ZO lin-4.yl)-pipera2ln.1.y|]-ethylamine (250mg ' ' 
0.7mmol), prepared as In Intermediate 64, are added to a stirred solution of 
d.methylformamide (5 mL). After 2 h. the reaction is diluted with saturated sodium 
bicarbonate solution and chloroform. The aqueous layer is washed with chloroform 
and the orgamc layers are combined, dried with sodium sulfate, filtered and 
concentrated. The residue is purified by reverse phase HPLC using an eluant of 

WHITES i5 o t0 4 ° % ° Ver 30 mln) ,0 9iVe the tit,e c ™P°"nd (0.33 g): 
1H NMR (CD 3 OD) 58.36 (d, 2H J. 8 Hz), 8.23 (d, 1H, J= 8 H 2 ), 8.08-8.02 (m 2H) 
7.78-7.70 (m, 2H), 7.64 (t. 2H, J. 7 Hz), 4.56 (s, 4H), 4.36-4.33 (m 1H) 3 99 3 96 

FAB MS m /z found 432. (MH+). 

Ana,. Gated for C 25 H 29 N 5 0 2 . 1.5 H 2 0 • 2 C 2 HF 3 0 2 : C. 50.73; H. 4.99; N, 10 20 
_Found: C. 51.07. H, 4.73; N, 9.91. 

Example 79 

JiDjTenvl-DroDvQ-njr 



nv|.Ouinfiynlin f 



2-Chloro-4-phenyl quinazoline(1.51 g, 5.37 mmol) was taken up in THF (18 
mL) and to th.s solution was added Et 3 N (1.1 mL, 8.05 mmol) and ]Z 1 

295-301). The solution was st.rred for 16 h at ambient temperature then diluted with 
ethy, acetate (100 mL, and washed with H 2 0 (2 x 25 mL) and brine (1 x 25 mL, le 



-'- -i im Tri > *- 1 i "i" 
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organic phase was dried with Na 2 S0 4 , filtered and the volatiles concentrated to give 
an oil which solidified upon standing. The white solid was collected and washed with 
ether to give the title compound (1.88 g): 

1 HNMR(300MHz,CDCI 3 )5 8.58(rn.2H),8.00(d, 1H, J * 7.8 Hz). 7.9 (d. 1H J = 
8.1 Hz). 7.75 (t. 1H, J = 7.1 Hz). 7.53 (m. 3H). 7.43 (m. 1H). 7.33 (m. 7H). 7.22 (m 
3H), 4.10 (t, 1 H. J = 7.4 Hz). 3.93 (m, 4H). 2.70 (m. 4H). 2.38 (m. 4H); 
Anal. Calcd. for C33H32N4: C. 81.8; H. 6.65; N. 1 1.56. Found: C. 81.3- H 6 79 N 
11.75. ' ' ' ' 



10 
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20 



25 



■ 4-f4-(2-Nanhthnlen-1-Vl-ftthvl)-niDera7in.1. v l|.p. p hpny».T ,j nn 7rt j nf > 

2-Bromo-(1-naphthyl)ethane (3.30 g. 15.6 mmol) was mixed with 2 phenyl-4. 
p.perazin-1-yl.quinazoline (3.8 g. 13.0 mmol) in CH3CN (43 mL) with sodium iodide 
(1.95 g. 13.0 mmol) and N.N-diisopropylethyl amine (3.4 mL. 19.5 mmol) and heated 
to reflux for 22 h. The solution was cooled to room temperature and a solid 
precipitated. The solid was collected by vacuum filtration and washed with water 
then several portions of ether. The solid was recrystallized in hexanes:ether to 
prov.de the title compound (2.19 g) as a tan solid. Concentration and cooling of the 
filtrate provided additional compound (2.03 g, 35 %)• 

'H NMR (400 mHz. CDCI3) 5 8.57 (m. 2H). 8.0B (d. 1H, 8.2 Hz). 7.97 (d, 1 H, J = 8 3 
Hz . 7.91 (d. 1H. J = 8.2 Hz). 7.85 (d. 1H, Js 8.0 Hz). 7.72 (m. 2H). 7.53-7.39 (m ' 
8H). 3.95 (m. 4H). 3.34 (m. 2H). 2.84 (m. 6H); 

Anal. Calcd for C3oH 29 N 4 : C. 6.6; H. 6.65; N. 12.6 Found: C. 80.9; H. 6.4 N. 12.6. 



30 



Example 81 



^f2•meth0xy-f7.{2•f4-(?^nhpnvl-ouin a 7nlin.4. Y |). p i O p rfly i n . 1 . Y [ | f thy ^? . 
benzenesiJlfonvlaminr>). ff<7 otp ni iw ff 
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2-I5-(2-Chloro-ethyl)-2-methox>'-benzenesulfonylamino]-acetamide (1 .6 g, 
5.18 mmol). prepared as In Intermediate 65, was dissolved in dioxane (11.5 mL), 
and to this solution was added sodium iodide (0.52 g, 5. 1 8 mmol), N,N- 
diisoprdpylethylamine (1.2 mL, 6.9 mmol) and 2-phenyl-4-piperazin-1-yl-quinazoline 
(1.00 g, 3.45 mmol). The solution was heated to 70 °C for 18.5 h then cooled to 
room temperature. The cooled solution was diluted with ethyl acetate (50 mL) 
washed with water (2 x 1 5 mL) and brine (1 x 20 mL). The organic phase was dried 
(Na 2 S0 4 ). filtered and the volatiles concentrated to a brown oil. The residue was 
purified by silica gel flash column chromatography using methanolrethyl acetate 
(1:20) containing 1% ammonium hydroxide as eluant to provide the title compound 
(1.47 g, 51%) as a light tan foam: 
lHNMR(400MH 2 ,DMSO-d 6 )6 8.46(m,2H),7.89(d, 1H, J = 8.2 Hz), 7.85, (d 1H 
J = 8.2 Hz), 7.78 (t, 1H, J = 7.6 Hz), 7.59 (m, 1H), 7.48 (m, 4H), 7.18 (bs, 2H) 7 12 ' 
(m, 3H), 3.81 (bs, 4H), 3.38 (d, 2H, J = 5.8 Hz). 2.77 (t, 2H, J = 7.5 Hz), 2.67 (bt 
15 4H).2.56(t.2H,J s 7.5Hz); 1 ' 

Anal. Calcd for C29H32N6O4S: C.62.13 ; H, 5.75 N, 14.99 Found: C, 62.20; H, 5.82; 
N, '15.01 ' 



10 



20 



25 



Example 82 

4-(4-Bfln7y|-Rinera 7in-1-v l VP - nhft n V i.n ll in a ^|j nf 



it 



2-Chloro-2-phenyl quinazoline (41.62 g, 173 mmol) was dissolved in I 

tetrahydrofuran (350 mL) and to this solution was added triethylamine (48 mL 346 ^ 

mmol) then N-benzylpiperazine (33 mL, 190 mmol)(Lancaster) and the solution was I 

ltd 1 l c , for 2 h - After coo,ing t0 room tempcrature - the reaction ^ -as r 

d.luted w»th ethyl acetate.-hexanes 1:1 (500 mL) and washed with water (3 x 100 mL) F 

and bnne 1 x. 10 0mL). The organics were dried (Na 2 S0 4 ) fiitered and the volatiles f 

30 provide the title compound (61.1 g): '""'lereaio ^ 

Rf = 0.56 (1:3 ethyl acetate in hexanes); I 
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'H NMR (300 MH^DMSO-ds) S 8.45 (m, 2H), 7.96 (d. 1H, J = 7.8 Hz) 7 87-7 78 (m 
m 7.47 (m, 4H), 7.54 (m, 3H), 7.26 (m, 2H), 3.80 (bs, 4H), 3.54 (s. 2^ ™£ 

Example 83 



10 



15 



20 



25 



>lin-4-vii.pi r 
acid methyl 

^PhenyM-piperazin-Lyl-quinazoline (5.03 g, 17.3 mmol), prepared as in 
ntermed.ate 66, was dissolved in MeOH (35 mL, then g.acial acetfc acid (1 ml 

TerTl in S ** ^ ^ ^aidehydi (^ n 

water, 2. 1 mL) was added to the cooled (0 °C) slurry with stirring for 5 min the cold 

then n m "I 3 ?" ^ S,Urfy ^ a " 0Wed 10 Slt at ambie * mperatu e or 5 1 
ta^innrtvw^ acetic acid was added with stirring continued for 3 h 
The react.on m.xture was poured into a saturated solution of Na 2 C0 3 W mn and 

a ned (Na 2 S0 4 ) filtered and concentrated to a golden oil. The oil was purified bv 
s l.ca gel flash column chromatography with ethyl acetaterhexanes (3 7) a^the 
eh*nt to furnishaslightlyyellowoi, which formed a white soC^^^ 

^,cdforC 27 H 29 N 502 : C, 1.06; H, 6.43; N, 15.36. Found: C, 71.18; H 6.41; j 



30 



Example 84 

R -M e iW-p-(i^., llvl .,. f 4.p. phpn , rt . n „ in „, nlin , v „ „„ „ , a2in ,, 

Pwrol-P.vlta^t 1m |f' r 



GI2019 



-161- 



{1-Melhyl-5-[4-(2-phenyl-quinazolin-4-yl)-pipera2in-1-yl-methyl]-1H-pyrrol-2- 
ylhacetic acid methyl ester (1 .07 g, 2.35 mmol), prepared as in Example 83, was 
dissolved in ethanol (12 mL) and placed in a sealed tube. A solution of methylamine 
in ethanol (3 mL, 8.03 M) was added and the tube sealed and heated to 70 °C for 20 
h (CAUTION: pressure generated, use behind blast shield). After cooling to room 
temperature the contents of the tube were concentrated to a yellow oil, which 
solidified upon sitting. The solid was triturated with ether then recrystallized with 
ethyl acetate to furnish the title compound (0.95g); 

1H NMR (400 MHz, DMSO-d 6 ) 6 8.45 (m, 2H), 7.98 (d, 1H), 7.85 (d. 1H, J = 8.2 Hz), 
7.83 (t. 1H, J = 8.0 Hz), 7.73 (m, 2H), 7.47 (m, 4H), 5.80 (d, 1H. J = 3.4 Hz). 5.73 (d* 
1H, J = 3.4 Hz), 3.78 (bs, 4H), 3.50 (s, 2H), 3.42 (s, 2H), 3.37 (s, 2H). 3.30 (s, 3H), ' 
2.55 (m,6H); 

Reverse phase HPLC using acetonitrilerwater (5% to 40% gradient over 30 min) as 
eluantt r = 17.6 min; 
FAB MS m/z found 455.3 (MH*). 
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Example85 

N-f3-(1-hvdrQXV-2-r4-f2-Dhenvl-Quina?olinB.4.vl^.nipAra y j p .i. V |^th v i}. p [ 1 p n y|). 
5 methansulfonamide his-m aleic aHri sa|t 

To a dimethylformamide solution (60 mL) of N-[3-(2-bromo-acetyl)-phenyl]- 
methanesulfonamide (3.47 g, 12.02 mmol, Temple, D.L et al. J. Med. Chem. (1976), 
19(5) 626-33) was added N,N-diisopropylethyl amine (3.1 mL, 18 mmol) and 2- 

1 0 phenyl-4-piperazin-1 -yl-quinazoline. The resultant solution was stirred at ambient 
temperature for 2 days. The solution was then diluted with ethyl acetate (100 mL) 
and washed with water (5 x 1 5 mL), dried (Na 2 S0 4 ). filtered and concentrated. The 
resultant dark oil was dissolved in ethanol (60 mL) and sodium borohydride (1.8 g. 
48.1 mmol) was added in 4 equal portions over 15 min at ambient temperature with 

1 5 stirring continued for 1 8 h. The reaction mixture was diluted with ethyl acetate (1 50 
mL). and washed with water (3 x 20 mL), brine (1 x 50 mL) dried (Na 2 S0 4 ), filtered 
and concentrated to a dark vicous oil. The oil was purified by silica gel flash column 
chromatography with ethyl acetate/hexanes (4:1)*as the eluant to orovide a light 
yellow viscous oil (3.44 g). The oil was dissolved in a minimum amount of ethanol 
20 and maleic acid (1.6 g, 13.7 mmol) was added as a solution in ethanol (3 mL). A 
solid was collected after 4 days and triturated with methanol and washed with ether 
to provide the title compound (3.052 g) as a white solid: 

1H NMR (400 MHz, DMSO-d 6 ) 8 9.83 (s, 1 H), 8.48 (m, 2H), 8.06 (d, 1H. J = 8 4 Hz) 
7.92 (d, 1H, J = 8.2 Hz), 7.86 (t, 1H, j = 7.5 Hz), 7.58-7.51 (m 4H), 7.33 (m, 3H) 7 11 
(m,2H),7.11 (m,2H), 6.36 (bs, 1H), 6.11 (s, 4H), 5.06 (d 1H, J = 9.7 Hz) 354 (bs 
4H), 3.29 (m, 2H), 2.97 (s. 4H); 1 * 

Anal. Calcd for C 2 7H 29 N503S.C 8 H 8 08::C, 57.14; H, 5.07; N. 9.52. Found- C 56 81 
H, 5.10; N, 9.35. ' ' 

30 Example 86 

2-MethoxY-fr{?-r4.rg-Dhenvl^ 

methvl ester 



25 
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To a solution of 5-(2-bromo-acetyl)-2-methoxy-benzoic acid methyl ester (1.75 
g, 6.08 mmol, Collin, D. etal, J. Med. Chem., 13(4), 674-80 (1970)) in methylene 
chloride (2 mL) was added trifluoroacetic acid (9.4 mL, 121 mmol) and 
5 t rieth y I si ly I hyd ride (9.7 mL, 60.8 mmol) and the mixture was stirred at ambient 
temperature for 2 h. The mixture was cautiously poured into a saturated solution of 
NaHCOa. and extracted with ethyl acetate (3 x 50 mL). The combined organic 
extracts were dried (Na2S04). filtered and concentrated to furnish 5-(2-bromo-ethyl)- 
2-methoxy-benzoic acid methyl ester as an oil. which was used without further 

10 purification. To a solution of 2-phenyl-4-piperazin-1-yl-quinazoline (1 .22 g ,4.21 
mmol) in dioxane (14 mL) was added the 5-(2-bromo-ethyl)-2-methoxy-benzoic acid 
methyl ester (1.66 g, 6.08 mmol), N,N-diisopropylethylamine (1.5 mL, 8.42 mmol) 
and sodium iodide (0.631 g. 4.21 mmol). The mixture was heated to 91 °C for 22.5 h 
then cooled to room temperature, and partitioned between water and ethyl acetate 

1 5 The phases were separated and the organic phase washed with water (2 x 25 mL), 
brine (1 x 50 mL), dried (Na2S04), filtered and concentrated to a light brown oil. The 
oil was purified by silica gel flash column chromatography using ethyl 
acetate:hexanes (1:1) containing 1% ammonium hydroxide as eluant to furnish the 
title compound as a light orange oil (0.41 1 g). A portion of the oil (0.322 g, 0.667 
20 mmol) was taken up in 3 mL of hot ethanol and to this was added maleic acid (0.75 
g, 1.34 mmol) dissolved in a minimum amount of ethanol. A white solid formed and 
was filtered then washed with ethanol and ether to provide 2-methoxy-4-{2-[4-(2- 
phenyl-quinazoline-4-yl)-piperazin-1-yl]-ethyl}-benzoic acid methyl ester bis-maleic 
acid (0.305 g): 

25 1 K NMR (300 MHz. DMSO-d 6 ) 68.50 (m. 2H), 8.08 (d, 1 H. J = 8. 1 Hz), 7.96-7.87 (m, 
2H), 7.58 (m, 2H), 7.53 (m, 3H), 7.45 (dd, 1H, J = 9.5, 2.4 Hz), 7.12 (d, 1H. J = 8.8 
Hz), 6.13 (s, 4H), 3.79 (s, 3H). 3.77 (s. 3H), 3.60-3.45 (m, 2H), 3.37 (m, 2H), 2.99 
(m, 2H), 2.48 (m ; 6H): 

Anal. Calcd for C29H30N4O3 C8H8O8: C, 62.18; H, 5.36 N, 7.84 Found: C, 61 .92; H, 
30 5.52 N, 9.90. 



Example 87 
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2-MelhQX^N-methvl-5-(g.r4-^-Dhpnvl. ni iin ay o |in^.vn.ni pfl rq 2 in.1.vt].flthy|} .V- 
benzamide bis-malein arid ffa |t 

5 Synthesized in a manner similar to Example 84, using 2-Methoxy-5-{2-[4-(2- 

phenyl-quinazoline-4-yl)-piperazin-1-yl]-ethyl}-benzoic acid methyl ester (0.842 g, 
1.74 mmol), prepared as in Example 86. to provide the title compound (127 mg): 
1H NMR (300 MHz, DMSO-d 6 ) 8 8.65 (m. 2H), 8.27 (d. 1H, J = 4.6 Hz), 8.23 (d 1H 
J = 8.3 Hz), 8.10-7.99(m, 2H), 7.87 (d, 1H, J = 1.9 Hz), 7.74-7.66 (m. 4H), 7.5o'(dd' 
10 1H, J = 8.3. 1.9 Hz), 7.25 (d, 1H. J = 8.5 Hz), 6.28 (s, 1H). 4.00 (s, 3H). 3.67 (bs. ' 
4H). 3.53 (m. 2H). 3.14 (m, 2H). 2.92 (m. 2H). 2.63 (s. 5H); 
Reverse phase HPLC using acetonitrile:water (5% to 40% gradient over 30 min) as 
eluantt r = 19.2 min; 

Analysis Calcd. for CagHaiNsOa- C 8 H 8 0 8 0.5 H 2 0: C. 61.58; H, 5.58; N, 9.68 
15 Found: C, 61.92; H, 5.52; N, 9.90. 

Example 88 

2 ^ethoxv-5--f?W ?- phenv^ 
20 malefc arid ^ 

2-Methoxy-5-{2-[4.(2-phenyl-quinazoline-4-yl)-piperazin.1.yl]-ethyl}-benzoic 
acid methyl ester (0.866 g. 1.80 mmol), prepared as in Example 86, was dissolved in 
ethanol (3.5 mL) and placed in a sealed tube. A solution of concentrated ammonium 

25 hydroxide (1 0 mL) was added and the tube sealed and heated to 70 °C for 21 h 
(CAUTION: pressure generated, use behind blast shield). After cooling to room 
temperature a small amount of precipitate began forming. Filtration of the solid and 
washing with water then ether caused the product to oil out. Ethyl acetate was added 
to the filtrate and stirred overnight. The precipitate that formed was collected and : 

30 washed with ethyl acetate to furnish a slightly yellow solid (702 mg). The solid was 
dissolved in a minimum amount of warm ethanol and to this solution was added 
maleic acid (357 mg, 3.0 mmol) dissolved in a minimum amount of warm ethanol. 
After cooling to ambient temperature a white precipitate formed and collected and 
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10 



15 



20 



25 



washed with several portions of ethano! then ether to furnish the title compound (351 

lHNMR(400MHz,CD3OD)6 8.43(m,2H),8.12(d.1H,J = 8.3Hz).8.00(d 1H J- 
8.4 Hz), 7.91 (m, 2H), 7.64 (t, 1H, 7.4 Hz), 7.54 (m. 3H), 7.47 (dd. 1H, J = 8 5 2 4 
Hz), 7.13 (d, 1H, 8.6 Hz). 6.25 (s, 4H), 4.27 (bs, 4H), 3.96 (s. 3H), 3.60 (m, 4H) 3 42 
(m,2H),3.11 (m,2H); 

AnaLCalcd. for CzbH^NsOz-CbHrOb C. 61.80; H. 5.33; N, 10.18: Found- C 61 50- 
H, 5.4; N, 9.8. ' ^\ D, ' ou> 

Example 89 

4-{2-f4-(?.PhPnvl.q„inn70lin-4-vl)-pippr a 7in.l.vn.pth y l} h Q n7nr rif< . 

To a solution of 2-phenyl-4-piperazin-1-y|.quinazoline (1.06 g, 3.65 mmol) in 
dioxane (18 mL) was added 4-(2-chloro-ethyl).benzamide (1.0 g, 5.5 mmol) 
prepared as in Intermediate 67, N, N-diisopropylethylamine (1.9 ml_ 10.8 mmol) 
and sodium iodide (0.56 g, 3.65 mmol). The mixture was heated to reflux for 22 h 
After coo'.ng to room temperature the mixture was diluted with ethyl acetate (50 mL) 

col^r T * X 25 brine (25 mL) ' ^ (N32S0 ^ • ™» 

concentrated to y.eld an orange oil. Addition of ether to the oil produced a white solid 

wh.chwas collected and washed with ether then triturated with hot methanol to 
provide the title compound (1.29 g)- 

Z^M^X^'™ (m.2H), 7.93-7.71 (m. 6H), 7.42 (m. 4H), 7.23 
(m, 3H), 3.75 (bs. 4H), 2.76 (t, 2H, J = 7.8 Hz), 2.61-2.42 (m 6H)- 
Reverse phase HPLC using acetonitri.e:water (5% to 40% gradient over 30 min) as 
eluant t r = 19.7 min; FAB MS m/zfound 438.2 (MH+) 
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To a tetrahydrofuran solution (17 mL) of 2-chloro-4-phenyl quinazoline (1.24 
g. 5.15 mmol) was added triethylamine (2.2 mL, 15.5 mmol) and 1-[4,4-bis(4-fluoro- 
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phenyl)butyljpiparazine (1.7 g, 5.15 mmol)(Janssen). The reaction mixture was 
stirred at room temperature for 21 h.Thin layer chromatography (silica gel) with ethyl 
acetate:hexanes (3:1 ) containing 1% NH4OH as eluant revealed the presence 2- 
chloro-4-phenyl quinazoline so additional 1-[4,4-bis(4-fluoro-phenyl)butyl]piperazine 
5 (450 mg, 1 .4 mmol) was added with stirring continued at room temperature for 2h. 
The reaction mixture was diluted with ethyl acetate (50 mL) washed with water (2 x 
20 mL), brine (1 x 20 mL), dried (Na 2 S0 4 ) filtered and concentrated to a viscous 
yellow oil. The oil was purified by silica gel flash column chromatography using ethyl 
acetate: hexanes (1:3) containing 1% ammonium hydroxide as eluant to furnish the 
10 title compound (2.87 g) as a slightly yellow oil; Reverse phase HPLC using 

acetonitrile:water (5% to 40% gradient over 30 min) with 1% trifluoroacetic acid as 
eluant t r = 33.1 min; 

1H NMR (300 MHz. DMSO-d 6 ) 8 8.40 (m, 2H), 7.89 (d. 1H, 8.0 Hz), 7.88-7.70 (m, 
2H), 7.41 (m, 4H), 7.25 (dd, 4H, J = 8.5, 5.6 Hz), 7.02 (t, 4H, J = 9.0 Hz), 3.93 (m 
15 1 H), 3.71 (bs, 2H), 3.26 (s, 2H), 2.42 (bs, 4H), 2.27 (t, 2H, J = 6.8 Hz), 1 .93 (m 2H) 
1.27 (m.2H); 

FAB MS m/z found 535 (MH + ). 



20 



25 



30 



Example 91 

5 -(T-mow-?-f4-ffrPhftPVl-ni»in^ 

To a solution of 2-phenyl-4-piperazin-1-yl-quinazoline (1.67 g, 5.75 mmol) in 
dimethylforrnamide (19.2 mL) was added N.N-diisopropylamine (2 mL, 1 1.5 mmol) 
and 5-(2-bromo-acetyl)-2-methoxy-benzoic acid methyl ester (1.65 g, 5 75 mmol 
Collin, David T. et at, J. Med. Chem. (1970), 13(4), 674-80)). After 36 h the reaction 
mixture was diluted with ethyl acetate and washed with water (4 x 20 mL) then brine 
(25 mL). dried (Na 2 S0 4 ). filtered and concentrated to red viscous oil, which was 
used without further purification. The red oil was taken up in ethanol (30 mL) and to 
this solution was added sodium borohydride (87 mg, 23 mmol) in two equal portions 
with st.rring at ambient temperature for 16 h. The volatiles were concentrated then 
the residue was dissolved in ethyl acetate (75 mL) and washed with water (3 x 25 
mL) and brine (25 mL), dried (Na 2 S0 4 ), filtered and concentrated to a viscous burnt 
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orange oil. The oil was purified by silica gel flash column chromatography using 
methanol-methylene chloride (1:9) to furnish 1.27 g of a light yellow foam. This foam 
was dissolved in ethanol (8.7 mL) and placed in a sealed tube. A solution of 
methylamine in ethanol (8.03 M, 7.5 mL) was added and the tube sealed and heated 
5 to 70 °C for 1 4.75 h (CAUTION: pressure generated, use behind blast shield). After 
cooling to room temperature the contents of the tube were concentrated to a viscous 
yellow oil. The oil was purified by silica gel flash column chromatography using ethyl 
acetate: hexanes (3: 1 to 9: 1 to 1 00%, gradient elution) containing 1 % ammonium 
hydroxide as eluant to furnish the title compound as a slightly yellow oil (0.577 g). Rf 
10 =0.18(3:1 ethyl acetate in hexanes); 

1H NMR (300 MHz, CDCI 3 ) 5 8.39 (m, 2H), 8.02 (d, 1H, J = 2.2 Hz), 7.83 (d. 1H, 8.1 
Hz). 7.73 (d. 1H. 8.6 Hz), 7.70 (m, 1H), 7.58 (m, 1H). 7.40 (dd, 1H, J = 8.6. 2.5 Hz). 
7.3 (m, 3H). 7.20 (m. 1H). 6.83 (d. 1H, 8.8 Hz). 5.52 bs. 3H). 4.72 (m. iH). 3.86 (m. 
5H). 2.85 (d. 2H, J = 4.7 Hz). 2.65 (m, 7H); 
5 Reverse phase HPLC using acetonitrile:water (5% to 40% with 1 % trifluoroacetic 
acid, gradient over 30 min) as eluant t r = 1 8.3 min; 
FAB MS m/z found 498.3 (MH*). 



Example 92 



4-f3-Phftnvl PiPPmrin-1-vlVP-nhenvl-qmna^iipft 

A solution of 4-ch!oro-2-phenyl-quinazoline (2.00 g, 12.3*7nmol) in THF (25 ml) was 
treated with 2-phenylpiperazine (2.0 g. 12.3mmol)(Kitchen,P.; 
J.Amer.Chem.Soc.,69 (1947) pg.854), and triethylamine (2.48 g.24.6 mmol). and 
heated to 70°C for 1.5 hr The mixture was cooled and concentrated. The residue 
was diluted with satur'd 

Na 2 C0 3 (20 ml) and extracted with ethyl acetate. The organic phases were 
combined and dried over MgS0 4 . filtered and concentrated.The crude residue was 
purified by silica gel chromatography using 95:5 CHCI 3 :MeOH to give the title 
compound as (900 mg): 

1 H (CDCI3) 58.78 (d. 2H).7.95 (m.2H).7.75 (t,1H). 7.21-7.61 (m.9H). 4.45 (d.2H) 4 15 
(dd.2H). 3.51 ( m.2H). 3.29 (m.2H). 2.41 (b.1 H): 
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FAB MS 367 (MH+). 

Theory:C24H22N4 C 78.66. H 6.05. N 15.28. FoundC 78.40, H 6.15. N 15.20. 
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Examp!e93 

5-(2.|2.Dhenvi.4.r2.phenvl.auina26iin-4-viVDioera?in.1.v».ethyi}.g. 
5 methoxy-ben2enesulfonamidebistriflu oroacetate 

A solution of potassium carbonate (677 mg.4.9 mmol), sodium iodide (734 mg, 
4.9 mmol) in ethanol (5ml) was treated with N-(3-{1-hydroxy-2-[4-(2-phenyl- 
' quinazoline-4-yl)-piperazin-1-yl]-ethyl}-phenyl)-methansulfonamide bis-maleic acid 
10 salt (900 mg, 2.45 mmol), prepared as in Example 85, dissolved in ethanol (16 ml) 
f* followed by the addition of 5-(2- chloro-ethyl)-2-methoxy-benzene-sulfonamide 
(1.22g,4.9 mmol) heated at 1 35 °C in a sealed tube for 6 hr.The mixture was cooled 
and concentrated. The residue was diluted with H2O (50ml) and satur'd NaHC03 
(50ml).The mixture was extracted with ethyl acetate.The organic extracts were 
i 5 combined and dried over MgS04, filtered and concentrated. The crude residue was 
purified by silica gel chromatography using 80:20 ethyl acetate :hexane to obtain the 
product which was further purified by reverse phase HPLC using acetonitrilerwater 
.1%TFA (15-85% gradient over SOmin.) as eluent to give 
the title compound (65 mg): 
iO 1H NMR (CD3OD) 8 8.31(m,2H),8.05 (d.1H), 7.41-7.82 (m,12H), 7.13 (d,1H), 7.03 
(d.1H), 5.12 (d.1H). 5.02(d.1H). 4.55 (d,1H), 4.27 (t,2H), 2.77-3.55 (m.3H): 
FAB MS 580 (MH+). 

Theory:C33H33N50 3 S:2C2HF 3 02 ; C 52.66, H 4.65, N 8.30. Found C 52.21. H 4.37, 
N7.91. 



>5 



50 



Example 94 

2-(2-Dhenvl-ouinazolin-4vM-2.3. 4.6.7.11h.hpyahvdro.lH.p yra7inp 

f2.1-alisoouinolinfl 

A solution of 4-chloro-2-phenyl-quinazoline (2.16 g, 9.0mmol). in THF (60ml) was 
treated with 1,2,3,6,7,1 1b-hexahydro-4H-pyrazino[2,1-a]isoquinoline (850 mg, 4.5 
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mmol) (Belg.659.249,(1985)), and triethylamine (2.27 g, 22.5mmol ) and heated at 
65°C for 6hr. The mixture was cooled and concentrated/The crude residue was 
purified by silica gel chromatography using 60:40 hexanerethyl acetate to obtain the 
desired material which was converted Into the maleic acid salt. The compound was 
5 dissolved in hot ethanol then treated with 2 equiv. maleic acid. Solvent was 
concentrated and the residue left was recrystallized from ethyl acetate to give the 
title compound (1 25 mg,): 1 

H (d6 DMSO) 5 8.58 (d,2H), 8.0 (t.2H), 7.78 (t.1H). 7.50 (m.4H), 7.13-7.25 (m,4H), 
5.05 (d.1H). 4.45 (d.1 H), 2.61-3.79 (m,8H): 
10 FAB MS 393 (MH+). 

Theory C26H24N4.I/4H2O C 69.62 H 5.64 N 10.82. Found 

Example 95 

15 5-{2-[2.2-dimethyl-4-f2-Dhenyl-quina2olin-4 -yn-Dipera2in-1-vn-ethvl)-2-methoxv- 

henzenesulfonamide dima leate sesouihvdrate 

A solution of 4-(3,3-Dimethyl-piperazine-1«yl)-2-phenyl-quinazoline (1.40 g,4.39 
mmol), prepared as in Intermediate 68, 5-(2-chloro-ethyl)-2-methoxy-benzene- 

20 sulfonamide (2.19 g,8.78 mmbl),potassium carbonate (1.21 g,8.78 mmol), and 

sodium iodide (678 mg,4.39 mmol) in dry acetonitrile (60ml) was heated and stirred 
at 80 C for 6 hr. The reaction mixture was cooled and solids were removed by 
filtration.The filtrate was concentrated and the residue diluted with satur\j NaHCC>3 
and extracted with ethyl acetate (4X25 mls).The organic phases were combined and 

25 dried over MgS04, filtered and concentrated to give crude product which was 

purified by silica gel chromatography using 70:30 hexane:ethyl acetate to obtain the 
desired material. The compound was dissolved in hot ethanol then treated with 2 
equiv. maleic acid. The solvent was concentrated and the residue was crystallized 
from ethyl acetate to give the title compound (425 mg): 

30 1 H NMR (CDCI3) 5 8.63 (d,1H). 7.91 (m,1H),7.80 (s,1H), 7.75 (t.1H), 7.33- 

7.45(m,5H), 6.98 (d.1H), 5.0 (s,2H), 4.0 (S.3H).3.85 (m,1H). 3.56 (m.1H), 2.61-2.82 
(m.3H), 1.57 (bs,1H), 1.02 (s,6H): 
FAB MS 532 (MH+). 
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C29H33N5O3S. 2C4H4O4.H/2 H 2 0 C 56.19, H 5.61, N 8 86 
Found C 56.09, H 5.56, N 7.99. 



10 



15 



:0 



Example 96 

5-f2-H-f?-PhPnvl-Qiiina70lin-4vl1-Binflrirtin.i. y | flm [ n r) m r |h y n ? 
melhoxY-henrpnesi/ifonamirte hktr«ii m arRlr ite rtihyrtr^ 

J , MedC * em " 3 °- N0 * 492 " 987 » — M2-pheny|. q „i„azoli n .4. 
yO-p.perad^.vl-am.ne (2.0 g.4.78 mmol). prepared as in Intermediate 2 was 
dissolved m 1.2-dich.oroe.hano (25m,) and cooled to O-C.To .he cooled solution was 

0'c2 add^st ad< ; 065m9A75 mm0 ' , - The ^ ™ *»»"*>• * 
OC then added sod,um tnacetoxyborohydride (i.,e g.5.5 mmol) and the fee bath 

7, h miXlUra PH 6 Was aiTOd at " '<" ^n'.TKe mixture was 
*ted w,,h H 2 0 (25ml) and solid NaHCOa was added to P H 7. The aqueous aver 

Z MoSO ; ' 2 (3X50mO The 0,9aniC PhaseS ^ combined and Hed 
over MgSC.Mered and concentrated to give crude which was purified by silica oel 
chromatography using 9:, CH 2 C, 2 : M eOH to obtain the desired £odu^lch was 
further pur,,,edby reverse phase HPLC using acetonitri,e:wa,er., % TFA t 8 5% 

3.89 (s,3H),3.49 (m,3H), 2.25 (d.2H), 1 .87 (q 2HV ' 
FAB MS 504 (MH+). 

Cj^Q* .2C 2 HF 3 0,2H 2 0 C 48.50 H 4.60 N 9,2 Found: C 48.24 H 4.28 N 
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A solution of 4-(33-dia2a-bicyclo[3.2.1.]oct-8-yl)-2-phenyl-quinazo!ine (200 mg,.63 
mmol), prepared as in Intermediate 69, 5-(2-chloro-ethyl)-2-methoxy-benzene- 
sulfonamide (314 mg, 1.26 mmol), potassium carbonate (174 mg ( 1.26 mmol), and 
sodium iodide (95mg,.63 mmol), in dry acetonitrile (25 ml)was heated at reflux for 12 
5 hr.The reaction was cooled and solids were removed by filtration. The filtrate was 
concentrated and the residue diluted with satur*d NaHC03 and extracted with ethyl 
acetate (4X25mls).The organic phases were combined and dried over MgSC>4, 
filtered and concentrated to give crude title compound which was purified by silica 
gel chromatography using 1:1 hexanerethyl acetate, which was further purified by 
10 reverse phase HPLC using acetonitrile:water.1% TFA (15-85% gradient over 30 
min.) as eluent to give the title compound (78 mg): 

1 H (CDCI3) 6 8.53 (d,2H), 7.92 (m,2H), 7.7 (m,2H), 7.42 (m,4H), 6.98 (t,2H), 5.08 
(s,2H),4.91 (s,2H), 3.97 (s,3H),2.61-2.95 (m,4H) ( 0.89 (bs,2H): 
FAB MS 530 (MH+). C29H31N5O3S .2C2HF3O2.IH2O 
15 C 49.07, H 4.37, N 8.67. Found: C 49.02, H 4.37, N 8.31. 
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What is claimed is: 

1. Quinazoline compounds of the following formula (I): 

(I) 



R 1 




R 6 



wherein: 

R 1 is selected from the group consisting of hydrogen, d-ealkyl Ci 
ecycloalkyl, hydroxy, Ct^alkoxy, -COOfd.ealkyl). halogen, phenyl, phenylcarbonyl. 
substituted phenyl, pyridinyl, pyrimidinyl or pyrrolyl; 

R 2 is selected from the group consisting of 



(a) NH, 
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70 wherein: 

R 7 . R 8 and R9 are selected from hydrogen, Chalky!, phenyl or 
benzyl; 

m Is an integer selected from the group consisting of 0, 1, 2, 3, 4, 5 



75 



80 



85 



90 



95 



100 



or 6; 



n is an integer selected from the group consisting of 0 or 1; 

R 3 is a Ci^alkylene chain optionally mono- or disubstituted independently 
with hydrogen. C^alkyl, hydroxy, C^alkoxy, fluoro, phenyl or substituted phenyl 
substituents; 

R 4 is selected from the group consisting of hydrogen, amino, mono- or di(Ci. 
6 alkyl)amino, phenyl, substituted phenyl, phenyloxy. (substituted phenyl)oxy. 
pyrrolyl, pyrrolyl mono- or disubstituted independently with Ci . 8 alkyl. -Ci. 
6 alkylCOO(Ci.4alkyl) or C^alkylcarbamylC^alkyl substituents. Ci. 
salkylcarbonylamino, 5 or 6 membered saturated heterocycle. (5 or 6 membered 
saturated heterocycle)carbonylamino. substituted 5 or 6 membered saturated 
heterocycle. (substituted 5 or 6 membered saturated heterocycleJC^alkenyl. 
(substituted 5 or 6 membered saturated heterocycle)carbonyl. (substituted 5 or 6 
membered saturated heterocycle)C^ a ikylcarbonyl, quinoline. 9 or 10 membered 
heterobicycle which is partially aromatic, substituted 9 or 10 membered 
heterobicycle which is partially aromatic or (substituted 9 or 10 membered 
heterobicycle which is partially aromatic)carbonyl; 

R5 and R6 are independently selected from the group consisting of hydrogen 
C-i-ealkyl, hydroxy, C^alkoxy or halogen; 

substituted phenyl in more detail is phenyl mono-, di- or tri-substituted 
independently with C^alkyl. Ci. 6 alkenyl, halo, nitro. amino, hydroxy, oxo. carboxy 
Ci^alkyl substituted with hydroxy. C^alkoxy. C^alkenyloxy. C^alkenyloxyC,. ' 
ealkyl. Ci^alkylcarbonyl. d-ealkoxycarbonyl, C^alkoxycarbonylamino Ci 
ealkoxycarbonylC^alkoxy^^ 

Ci^alkoxycarbonylC^alkyl. C^alkoxycarbonylC^alkylcarbonylamino 
ammosulfonyl. sulfonylamino, C^alkylsulfonylamino. C^alkylcarbonylamino Ci 
salkylaminosulfonyl, C^alkylaminocarbonyl. aminoC^alkylaminosulfonyl 
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aminosutfonylCi^alkylaminosulfonyl, d-ealkylsulfonylaminoCi-ealkyl, C-|. 
6alkylsulfony!aminoCi^alkylaminosulfonyl, C^cycloalkylaminosulfonyl, mono- or 
di(Ci.ealkyl)amino, mono- or di(Cm>alkyl)aminosulfonyl, mono- or di(Ci- 

105 6alkyl)aminocarbonylCi^alkoxy, heteroarylaminosulfonyl, 

dioxopyrimidinylaminosulfonyl, (Ci^alkylcarbonyl)(Ci^alkyl)aminosulfonyl, (Ci- 
6alkoxycarbonyl)(Ci^alkyl)aminosulfonyl, Ci^alkylcarbonylamino, Ci. 
6atkylcarbonylaminosulfonyl, Ci^alkoxycarbonylCi^alkylaminosulfonyl, Ci. 
6alkylcarbonylaminoCi^alkylaminosulfonyl, fluorinated Chalky!, fluorinatedCv 

110 6alkylcarbonylaminoCi^alkylaminosulfonyl, fluorinatedCi-ealkylsulfonate, 
fluorinatedCi^alkylsulfonylaminoCi^alkylaminosulfonyl, Ci. 
6alkylaminocarbonylamino. Ci^alkylaminocarbonylaminoCi^alkylaminosulfonyl, Ci- 
6alkoxycarbonylaminoCi^alkylaminosulfonyl, Ci^alkylcarbonyl(Ci-6alkyl)aminoCi. 
6alkyl(Ci^alkyl)aminosulfonyl, Ci^alkylcarbonylsulfonylaminoCi- 

115 6alkylaminosulfonyl, Ci^alkylaminocarbonylCi^alkyl(Ci^alkyl)aminosulfonyl, 
fluorinatGdCiwtalkylcarbonylsulfonylaminoCi^alkylaminosulfonyl, Ci. 
6alkylaminocarbonyICi^alkylaminosulfonyl, (Ci^alkylaminocarbonyl)(Ci- 
6alkyl)methyleneaminosulfonyl, napthylaminocarbonylCi-ealkylaminosulfonyl, Ci . 
6alkyiaminocarbonylCi-8alkylamino, Ci-ealkylaminocarbonylCi-aalkylaminosulfonyl, 

120 mono- or di(Ci^alkyl)aminocarbony!Ci-8alkylaminosulfonyl, mono-, or di(Ci. 
6alkyl)aminocarbonylCi^alkyl(Ci^a:kyl)aminosulfonyl, phenyl, phenylCi -ealkyl, 
phenylCi^alkoxy, phenylcarbonyl, phenylcarbonytamino, phenylCi.6alky!carbonyl, 
phenylCi ^alkylcarbonylam ino, phenylCi -ealkylcarbonylam inosulfonyl, phenylCi- 
6alkylcarbonylaminoCi -ealkyl, phenyiaminosulfonyl, phenylsulfonylaminoCi-ealkyl, 

125 phenylcarbonylCi^alkoxy, phenylCi^alkylaminocarbonylaminosulfonyl. 

phenylcarbonylaminoCi^alkylaminosulfonyl, phenylcarbonylsulfonylaminoCi- 
6alkylaminosulfonyl, phenoxy, halophenoxy, halophenylcarbonylCi-calkoxy, 
halophenylcarbonylamino, phenylCi-ealkylaminosulfonyl, 
phenylaminocarbonylamino, phenylaminocarbonylaminosulfonyl, phenylCi- 

130 6alkylaminocarbonylaminosulfonyl, phenylcarbonylamlnosulfonyl, Cv 

6alkylphenylcarbonylamlnosulfonyl, phenylCi^alkoxycarbonylCi.6alkyl, thiadiazolyl, 
5, 6 or 7 membered saturated heterocycle, substituted 5. 6 or 7 membered saturated 
heterocycle, (5, 6 or 7 membered saturated heterocycle)carbonyl, (5, 6 or 7 
membered saturated heterocycle)sulfonyl, (substituted 5, 6 or 7 membered saturated 
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1 35 heterocycle)Ci ^alkyl, (substituted 5, 6 or 7 membered saturated 
*~heterocycle)carbonyl, (substituted 5, 6 or 7 membered saturated 
heterocycle)sulfonyl, (substituted 5. 6 or 7 membered saturated 
heterocycle)aminosulfonyl, heteroaryl, heteroarylaminosulfonyl, substituted 
heteroaryl, (substituted heteroaryl)amino sulfonyl, carbamyl, carbamylamino, 
140 carbamylCi^alkylamino, carbamylCi-ealkylaminosulfonyl, 
(carbamyl)(phenyl)methyleneaminosulfonyl, 
(carbamyl)(benzyl)methyleneaminosulfonyl, (carbamyl)(Ci- 
6alkyl)methyleneaminosulfonyl, carbamylCi^alkyl(Ci^alkyl)aminosulfonyl, 
carbamylCi-ealkylaminosulfonyl, carbamylaminoCi-ealkylaminosulfonyl, carbamyl(5, 
145 6 or 7 membered saturated heterocycle), azaindolylCi-ealkylaminosulfonyl, cyano or 
carboxyCi^alkoxy substituents; 

5, 6 or 7 membered saturated heterocycle in more detail is a 5, 6 or 7 
membered saturated heterocycle interrupted by 1, 2, 3, or 4 N or O heteroatoms, 
with the proviso that any two O atoms are not bonded to each other; 
1 50 substituted 5, 6 or 7 membered saturated heterocycle in more detail is a 5, 6 

or 7 membered saturated heterocycle mono-, di-, or trisubstituted independently with 
hydroxy, oxo, Ci^alkyl, Ci^alkoxy, carbamyl, acetyl, amino, Ci^alkylsulfonyl, 
-COO(Ci-4alkyl), benzyl or Ci. 6 alkylcarbonyl substituents; 

9 or 10 membered heterobicycle which is partially aromatic in more detail is a 
155 heterobicycle interrupted by 1.2,3, or 4 N heteroatoms, 

substituted 9 or 10 membered heterobicycle which is partially aromatic in 
more detail is a 9 or 10 membered heterobicycle mono-, di-, or trisubstituted 
independently with hydroxy, oxb. C^alkyl, d-ealkoxy or amino substituents; 
heteroaryl in more detail is a 5, 6 or 7 membered aromatic ring optionally 
160 interrupted by 1, 2, 3 or 4 N, S, or O heteroatoms, with the proviso that any two O or 
S atoms are not bonded to each other; 

substituted heteroaryl in more detail is a 9 or 10 membered heterobicycle 
mono-, di-, or trisubstituted independently with hydroxy, oxo, C^alkyl, d-ealkoxy or 
amino substituents; 

1 65 or a pharmaceutical^ acceptable acid-addition or base-addition salt thereof. 
2. The Quinazoline compounds of Claim 1, wherein: 

R 4 is phenyl disubstituted with methoxy and aminosulfonyl. 



/ 
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3. The Quinazoline compounds of Claim 1, wherein: 

R 4 is (3-aminosulfonyi-4-methoxy)phenyl. 

4. The Quinazoline compounds of Claim 1, wherein: 

R2 is 

R 7 
R 8 



5. The Quinazoline compounds of Claim 1 , wherein: 
R2 is 

R 8 




6. The Quinazoline compounds of Claim 1, wherein: 

R1 is phenyl or phenyl mono-substituted with fluoro: 
R2 is 

R 7 I 

/~K , r'"> R9 



R* or R 7 



R 7 is hydrogen; 

R 8 iand R 9 are hydrogen or methyl; 
n is 1; 
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R 3 is ethylene; 

10 R 4 is phenyl disubstituted with methoxy and aminosulfonyl. 

7. The Quinazoline compounds of Claim 1, wherein: 

R 1 is phenyl mono or disubstituted with fluorine. 

8. Quinazoline compounds of Claim 1, wherein the quinazoline is selected from the 
group consisting of: 

5-{2*[4-(2-Phenyl-quinazolin-4-yl)-[1,4]diazepan-1-yl]-ethyl}-2-metho>cy- 
5 benzenesulfonamide bistrifluoroacetate 

5-{2-[4-(2-Phenyl-quinazolin-4-ylamino)-piperidin-4-yl]-ethyI}-2-methoxy- 

benzenesulfonamide bistrifluoroacetate 
5-{2-[2-Methyl-4-(2-phenyl-quinazolin-4-yl)-piperazin-1-yl]-ethyl}-2-methoxy- 
benzenesulfonamide bistrifluoroacetate 
10 2-(2-Phenyl-quinazolin-4-yl)-1£^ 
a]pyrazine bistrifluoroacetate 
2-(2-Phenyl-quinazolin-4-yl)-1 ,2,3,4,6 J 1 t 12 p 12a-octahydro-benzo[5 ( 6]azepino[1 f 2- 

a]pyrazine bistrifluoroacetate 
5-{2-[3-(2-PhenyI-quinazoIin-4-y!amino)-piperidin-1-y!]-ethyl}-2-methoxy- 
1 5 benzenesulf onam ide 

5-{2-[3-(2-Phenyl-quinazolin-4-yIamino)-azepan-1-yl]-ethyl}-2-methoxy- 

benzenesulfonamide 
5-{2-[3,5-DimethyI-4-(2-phenyl-quinazolin-4-yl)-piperazin-1-yl]-ethyl)-2-methoxy- 
benzenesulfonamide trifluoroacetate 
20 5-{2-[3-Methyl-4-(2-phenyl-quinazolin-4-yl)-piperazin-1-yl]-ethyl}-2-methoxy- 
benzenesulfonamide trifluoroacetate 
5-{2-[1-(2-Phenyl-quinazolin-4-yl)-piperidin-1-ylamino]-ethyl}-2-methoxy- 

benzenesulfonamide trifluoroacetate 
N 2-Benzyl-N 2-methyl-N 4-(2-Phenyl-quinazolin-4-yl)-pyridine-2,4-diamine 
25 trifluoroacetate 

N 2-Benzyl-N 2-methyl-N 5-(2-Phenyl-quinazolin-4-yl)-pyridine-2,5-diamine 
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^ 5.2.{Methyl-[3-(2-Phenyl^uinazolin-4-yl)-propyi]-amino}-ethy!)-2^ 
benzenesulfonamide trifluoroacetate 
5-(2-{3-[Methyl-(2-phenyI-quinazolin^^ 
30 benzenesulfonamide bistrifluoroacetate 
5^2-l3-Methyl-3-(2-phenyI^ 

benzenesulfonamide bistrifluoroacetate 
5.{2-[3ADimethyl-3-(2-phenyl-quinaz 
methoxy-benzenesulfonamide bistrifluoroacetate 
35 5-{2-[2,5-dimethyM-(2-phenyl-quinazolin-4-yi)-piperazin-1-yl]-ethyI}-2-me 

benzenesulfonamide 
2-Methoxy-5-{2-[4-(2-phenyl-quinazolin-4-ylamino)-cyclohexyl-amino]-ethyl}- 

benzenesulfonamide bistrifluoroacetate 
(R).2-methoxy-5-{2-[3-(2-pheny!-qu^ 
40 benzenesulfonamide 

| (R)-2-methoxy-5-{2-[1-(2-pte^ 
] benzenesulfonamide bistrifluoroacetate 

I (S)-2-Methoxy-5-{2-[3-(2-pheny!-quinazolin-4-ylamino)-pyrrolidin-1-yl]-ethyl}- 

| benzenesulfonamide bistrifluoroacetate 

| 45 (S)-N-Acetyl-2-methoxy-5-{2-[3^ 

| ethyl}-benzenesulfonamida bistrifluoroacetate 

i (S)-2-Hydroxy-5-{2-[3-(2-phenyi-quinazolin-4-yImino)-pyrroiidin-1-yl]-eth^ 
a benzenesulfonamide bistrifluoroacetate 

| (S)-2-methoxy-5-(2^1-(2-phenyl-quinazolin-4-yl)-pyrrolidin-3-ylamino]-e 
| 50 benzenesulfonamide bistrifluoroacetate 

| 2-Methoxy-5-{2-[5-(2-phenyl-quinazolin-4-yl)-2,5-diazchbicycio[2.2.1^ 

benzenesulfonamide bistrifluoroacetate 
2-Methoxy-5-(2-{methyl-[2-(2-phenyI-quinazolin-4-yIamino)-ethyl]-amino}- 

benzenesulfonamide bistrifluoroacetate 
55 2-Methoxy-5-(2-{methyl-[2-(2-phenyl-quinazoline-4-suIfinyl)-ethyl]-am^ 
benzenesulfonamide 
2-Methoxy-5-{2-[3-(2-pheny!-quina^ 
benzenesulfonamide 
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(2S.4S)-2-Methoxy-5-{2-{2-methyl-4-(2-phenyl-quina20lin-4-ylamino)-pyrrolidin-1-yl]- 
60 ethylj-benzenesulfonamide bistrilucroacetate 

(2R,4S)-2-Methoxy-5-{2-[2-methy|.4-(2-phenyl-quina2olin-4-ylamino)-pyrrolidin-1-yl]- 
ethylj-benzenesulfonamide bistrifluoroacetate 

(3S,4R)-2-Methoxy-5-{2-[3-methyl-4-(2-phenyl-quinazolin-4-ylamino)-pyrrolidin-1-yl]- 
ethylj-benzenesulfonamide bistrifluoroacetate 

65 2-Benzyl-4-{2-[4-(2-phenylquinazolin-4-yl)piperazin-1-yl]ethyl}phenol 

N-(2-Hydroxy-5-{2-[4-(2-phenylquina-olin-4-yl)piperazin-1-y!]ethyl)phenyl)acetamide 

1-(2-Methoxy-5-{2-[4-(2-phenylquina:olin-4-yl)piperazin-1-yl]ethyl}phenyl]ethanone 

1-{6-[4-(2-Phenylquinazolin-4-yl)piperazin-1-yl]hexanoyl}pyrrolidin-2-one 

1-Methanesulfonyl-3-{2-[4-(2-phenylquinazolin-4-yl)piperazin-1-yl]ethyl}imidazolidin- 
70 2-one bismaleate 

1-(2,2-Dimethylpropionyl)3-{2-[4-(2-phenylquinazolin-4-yl)piperazin-1- 
ylJethyl}imidazolidin-2-one 

1^4-[4-(2-Phenylquinazolin-4.yl)piperazin-1-yl]butyryl)piperidin-2-one bismaleate 

5-[2-((3-(S)-((2-Phenyl-quinazolin-4-yi)aminomethyl))-pyrrolidin-1-yl).ethyl]-2- 
75 methoxy-benzenesulfonamide hydrochloride 

5-[2-((3-(R)-((2-Phenyl-quinazolin-4-yi)arninomethyl))-pyrrolidin-1-yl)-ethyl]-2- 
methoxy-benzenesulfonamide triflucroacetate 

1 -(2-Phenyl-1 ,3-quinazolin-4-yl)-4-[3-{3-indolyl)propyl]- 1 ,4-piperazine 

1-(2-Phenyl-1,3-quinazolin-4-yl).4-[2-{3-hydroxyrnethy|.4^rnethoxyphenyl)ethyl]-1,4- 
80 piperazine 

1 -(2-Phenyl-1 .3-quinazolin-4-yl)-4-[2-(3-methanesulfonylaminome{hyl-4. 

methoxyphenyl)ethyl]-1,4-piperazine!rifluoroacetate 
1 -(2-Phenyl-1 .3-quinazo!in-4-y!)-4-[2-(3-(1 -succinimidoylmethylH- 

methoxyphenyl)ethyl]-1,4-piperazine. Trifluoroacetic Acid Salt 

85 1-(2-Phenyl-1,3^uinazolin-4-yl)-4-[2-(3-bromc-4-methoxyphenyl)ethyl]-1,4. 
piperazine, dimaleic acid salt 

1-(2-Pheny|.1,3-quinazolin-4.yl).4.[2-(3-phenylamin(xarbonylaminosulfonyl-4. 
methoxyphenyl)ethyl]-1 ,4-piperazine 

H 2 - p henyl-1,3.quinazolin^ 

90 1,4-piperazine trifluoroaceticacidsalt 
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2-Methoxy-5-(2-{4-[2-(2-methoxy-phenyI)^ 

benzenesulfonamidemaleate salt 
2-Methoxy-5-(2-{4-[2-(3-^ 

benzenesulfonamide 
95 2-Hydroxymethyl-5-(2-{4-[2-(4-n:t^^ 

benzenesulfonamide 
2-Methoxy-5^2-[4-(2-m-tolyi-quinazolin-4-yl)-piperazin-1-yl]-eth 

benzenesulfonamide 
2-Methoxy-5-{2-[4-(2-pyridin-4-y!-quinazolin-4-yl)-piperazin-1-yl]-ethyl}- 
100 benzenesulfonamide 

(2-methoxycarbonylmethyIsulfamoyl-4^ 

ethyI}-phenoxy)-acetic acid methyl ester 
2-Methoxy-5-{2-[4-(2-phenyl-quinazoIin-4-yl)-piperazin-1-yl]-propyl}- 

benzenesulfonamide 
105 2-methoxy-5-{2-[4-(2-phenyl-quinazolin-4-yl)-piperazin-1-yl]-ethyl}- 

benzenesulfonamide maleate 
2-methoxy-5-{2-[4-(8-chloro-2-^ 

benzenesulfonamide 
2-Methoxy-5-{2-[4-(7-chioro-2-phenyl-quinaz^^^ 
1 1 0 benzenesulfonamide 

2-methoxy-5-{2-[4-(2-cyclohexy!*quinazolin-4-yl)-piperazin-1-yl]-ethyl}- 

benzenesulfonamide maleate 
2-methoxy-5-{2-[4-(2-(1 H-pyrrol^ 

benzenesulfonamide 
1 1 5 2-methoxy-5-{2-[4-(2-chloro-quinazolin-4-yl)-piperazin- 1 -yl]-ethyl}- 

benzenesulfonamide hydrochloride 
2-methoxy-5-{2-[4-(quinazolin-4*yl)-piperazin-1-yl]-ethyl}-benzenesulfonamide 
(R) 2-methoxy-5-{2-[3-(2-(3-chloro-4-fluoro-phenyl)-quinazoIin-4-yl amino)-pyrro!idin- 

1 -yI]-ethyI}-benzenesulfonamido 
120 * 2-methoxy-5-{2-[4-(5-chloro-2-pl ienyl-quinazo!in-4-yl)-piperazin-1 -yl]-ethyl}- 

benzenesulfonamide trifluoroacetate 
2-methoxy-5-{2-[4-(6-methoxy-2phenyl-quinazolin-4-yl)-piperazin-1-yl]-ethyl}- 

benzenesulfonamide trifluoroacetate 
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37KJimethyl-1-{3-[4-(2-pheny!-quinci-olin-4-yl)-piperazin-1-yl]-p 
125 dihydropurine-2 ( &dione trifluoroacatate 

1- methyl-5-{4-[4-(2-phenyI^uinazolin-4-yl)-pipera2in-1-yl]-butyliden 

2,4-dione 

2- Methoxy-5-{3-[4-(2-phenyl-quin2o!ln-4-yl)-piperazin-1-yI]-propy!}- 
benzenesulfonamide 

130 2-Methoxy-N-methyI-5-{2-[4-(2-pheny^^ 
benzenesulfonamide bismaleate 
2-Methoxy-N ( N-dimethyl-5-{2-[4-(2-phenyl-quinazolin-4-yl)-piperazin-1-yl]-ethy^ 

benzenesulfonamide bismaleate 
N-Acetyl-2-methoxy-5-{2-[4-(2-pheny 
135 benzenesulfonamide 

N-AcetyI-2-methoxy-N-methyI-5-{2-[H^ 
ethyl}-benzenesulfonamide bistrifluoroacetate 

2- {3-[4-(2-phenyl-quinazolin-4-yl)-pi[:erazin-1-yl}-propyl}-isoindole-1 l 3 dione 

3- {2-[4-(2-phenyI-quinazo!in-4-yl)-pi[=erazin-1-yl]-ethoxy}-benzamide 
140 1,3-Dimethyl-9-{2-[4-(2-pheny^ 

purine-2,6-dione bistrifluoroacetatc 

4- {4-[2-(7-Methoxy-1 ( 2,3Atetrahydr(>naphth^ 
phenyt-quinazoline 

4^4-[2-(S-Methoxy-1 f 2,3 f 4-tetrahydro-naphthalen-2-yl)-ethyl]-pipe 
145 phenyl-quinazoline bistrifluoroacelate 

2 f 2,3 ( 3,-Tetramethyl-cyclopropaneCMrboxylic acid {3-[4-(2-phenyl-quinazolin-4-yl)- 

piperazin-1 -yI}-propyl}-amide matente 
Tetrahydro-furan-2-carboxylic acid{"-[4-(2-phenyI-quinazolin-4-yl)-piperazin-1-yl]- 
ethyl}-amide bistrifluoroacetate 
1 50 4-[4-(3,3-Diphenyl-propyl)-piperazin- 1 -yI]-2-phenyl-quinazoline 
4-[4-(2-Naphthalen-1-yl-ethyl)-piper.:izin-1-yl]-2-phenyI-quinazoline 
2-(2-methoxy-5-{2-[4-(2-phenyl-quinaZolin-4-yl>-piperazin-1-yl]ethyl}- 

benzenesuffonylamino)-acetamide 
4-(4-Benzyl-piperazin-1 -yl)-2-phenyi quinazoline 
155 {1-MethyI-5-[4-(2-phenyl-quinazolin^ 
acid methyl ester 
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N-Methyl-2.{1.methyl-5-I4-(2-p^^^^ 
pyrrol-2-ylJacetamide 

N-(3-{1-hydroxy-2-[4-(2-phenyl-quina2oline-4.yl).pipera 2 in-1-yl]-ethyl}.phenyl). 
160 methansulfonamide bis-maleic acid salt 

2-Methoxy-5-{2-[4-(2-phen^^^^ 

methyl ester 

2-Methoxy-N-methy|.5-{2-[4.(2-phenyl-quina 2 olin-4-yl)-p,pera 2 in-1.ylJ-ethylW 
benzamide bis-maleic acid sait 

165 2-Methoxy-5--{2-[4-(2-phenyl-quina 2 olin.4.yl)-pipera 2 in-1.ylJ.ethy^b e n 2 amidebis- 
maleic acid salt 

4-{2-[4-(2.Pheny|.quina 2 olin-4.y!)-pi P era 2 in.1.yl]-ethyl}benzamide 

4- {4-[4,4.Bis-(4-fluoro-phenyl)-l,utyl].pipera 2 in-1-yl}-2-phenyl-quina 2 

170 5 i 1 ; h r7^ 

170 (3-phenyl pipera 2 in-1-yl)-2-ph;:>nyl-quinazoline 

5- {2-[2.phenyl-4.(2.pheny|.quinr: 2 olin-4.yl).pipera 2 in.1-yl}.ethvl}-2.metho^ 
ben 2 enesulfonamide bisirifiuo.oacetate 

5{2-[2,2-d.methy|.4-(2.pheny|.ciuina 2 olin.4. y i).pipera 2 in-1. y ^ethyl}-2-methoxy- 
benzenesulfonamide dimaleau, sesquihydrate 

5-{2-[1.(2-Pheny!-quin a2 olin.4 y !}.pi P eridin-1. y iaminoJ.meth y ^2-methoxy- 

benzenesulfonamide bistrifluo, oacetate dihydrate 
^ethoxy-S^.^^ 

benzenesulfonamidebistrifluoroacetatemonohydrate. 

9. A pharmaceutical composition comprising a quinazoline compound of Claim 1 and 
a pharmaceutical^ acceptable diluent or carrier 

ldmtr h0d ^ trca,ment ° f beniQn Pr ° S,a,iC hyP6rp,asla which uprises 
admimstenng to a pat.ent in need of such the pharmaceutical composition of Claim 9 

11. The method of Claim 11, wherein the pharmaceutical composL thereof is 
adm.n.stered to a patient along with a therapeutic agent zcJzXllTs * 
reductase enzyme. 

12. A process for the preparatio. > of the quinazoline compounds of Claim 1 the 
process comprising: 
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Reacting a compound of formula (1a): 

R' 




R« 



with a compound of formula (2b): 

HR2— (R\ — R 4 
(2b) 

to yield a compound of formula (I). 
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